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Glu Pro Ser Glu Phe Ser Ala Tyr Ser lie Pro Gly Ala His Asn Thr 
85 90 95 

Pro Leu Ser Ala lie Arg Glu Gly Ala lie Pro Pro Ser Val Ser Ala 
100 105 110 

Gly Lys Glu Val lie Val Tyr Cys Ala Ala Gly Val Arg Ser Ala Gin 
115 120 125 

Ala lie Ala lie Leu Glu Ser Ala Gly Tyr Thr Gly Met Ser Ser Leu 
130 135 140 

Asp Gly Gly lie Glu Gly Trp Leu Asp Ser Leu Gly 
145 150 155 



<210> 737 
<211> 535 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> FRXA00438 

<400> 737 

ccttcgccgc ctgctccgac ctcgccgacg ccgtcaaagc ccaggtcccg atctggaaag 60 



agcaaacgcg cctcgacggc tccaccgatt gggtcggcct gtg aaa aac etc gac 

Val Lys Asn Leu Asp 
1 5 



115 



ate gee cgc tac cgc cgc caa att atg etc ggc gaa ate ggc cag caa 
lie Ala Arg Tyr Arg Arg Gin lie Met Leu Gly Glu lie Gly Gin Gin 
10 15 20 



163 



aaa caa caa teg ctt ttc gac get aag gtc tec gtc ate ggc gca ggc 
Lys Gin Gin Ser Leu Phe Asp Ala Lys Val Ser Val lie Gly Ala Gly 
25 30 35 



211 



ggc etc ggg tea ccc gee ctg etc tac ctt get ggc get ggc gtc ggc 
Gly Leu Gly Ser Pro Ala Leu Leu Tyr Leu Ala Gly Ala Gly Val Gly 
40 45 50 



259 



cac ate cac ate att gac gat gac etc gtc gac etc tec aac etc cac 
His lie His lie lie Asp Asp Asp Leu Val Asp Leu Ser Asn Leu His 
55 60 65 



307 



cgc cag gtc att cac ace ace get ggc gtt gga aca ccc aag gee gag 
Arg Gin Val lie His Thr Thr Ala Gly Val Gly Thr Pro Lys Ala Glu 
70 75 80 85 



355 



tec gcg cgc gaa gca atg ctg gca ctg aac cct tec gtt aaa gtg acg 
Ser Ala Arg Glu Ala Met Leu Ala Leu Asn Pro Ser Val Lys Val Thr 
90 95 100 



403 



gtt tct gtc agg cga ctg gac tgg tea aat gca ctt tct gag ctg gca 
Val Ser Val Arg Arg Leu Asp Trp Ser Asn Ala Leu Ser Glu Leu Ala 
105 110 115 



451 
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gat tec gat gtg att ttg gat ggc tec gat aac ttc gac ace cga cac 499 

Asp Ser Asp Val lie Leu Asp Gly Ser Asp Asn Phe Asp Thr Arg His 

120 125 130 

etc gca tec tgg gee gee gca aaa ctt ggc ate ccc 535 

Leu Ala Ser Trp Ala Ala Ala Lys Leu Gly lie Pro 
135 140 145 



<210> 738 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 738 

Val Lys Asn Leu Asp lie Ala Arg Tyr Arg Arg Gin lie Met Leu Gly 
15 10 15 

Glu lie Gly Gin Gin Lys Gin Gin Ser Leu Phe Asp Ala Lys Val Ser 
20 25 30 

Val lie Gly Ala Gly Gly Leu Gly Ser Pro Ala Leu Leu Tyr Leu Ala 
35 40 45 

Gly Ala Gly Val Gly His lie His lie lie Asp Asp Asp Leu Val Asp 
50 55 60 

Leu Ser Asn Leu His Arg Gin Val lie His Thr Thr Ala Gly Val Gly 
65 70 75 80 

Thr Pro Lys Ala Glu Ser Ala Arg Glu Ala Met Leu Ala Leu Asn Pro 
85 90 95 

Ser Val Lys Val Thr Val Ser Val Arg Arg Leu Asp Trp Ser Asn Ala 
100 105 110 

Leu Ser Glu Leu Ala Asp Ser Asp Val lie Leu Asp Gly Ser Asp Asn 
115 120 125 

Phe Asp Thr Arg His Leu Ala Ser Trp Ala Ala Ala Lys Leu Gly lie 
130 135 140 



Pro 
145 



<210> 739 
<211> 579 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> RXN00437 

<400> 739 

ttcatcatgg cgctgcccgg ctccacgggt gcggcgcgcg atgccaccgc tgtcctcgac 60 



ccactcattg atcacatcac tggaactctg caaggccacc atg aac act gac ccc 115 
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Met Asn Thr Asp Pro 

1 5 

get tac gtc gec gaa caa acc ggc aaa etc ate gac get ttc etc ace 163 

Ala Tyr Val Ala Glu Gin Thr Gly Lys Leu lie Asp Ala Phe Leu Thr 

10 15 20 

acc gac ccc etc gaa ccg ctg etc gac gec gec aaa aac ggc gtc tgc 211 

Thr Asp Pro Leu Glu Pro Leu Leu Asp Ala Ala Lys Asn Gly Val Cys 

25 30 35 

aca gag gcg atg ggc gcg ctg gtc acc ttc gaa ggc ate gtc cgc gac 2 59 

Thr Glu Ala Met Gly Ala Leu Val Thr Phe Glu Gly lie Val Arg Asp 

40 45 50 

cac gac ggc ggc gec cgc gtg acc tec ctg acc tac acc gcg cat ccc 307 

His Asp Gly Gly Ala Arg Val Thr Ser Leu Thr Tyr Thr Ala His Pro 

55 60 65 

acc gcg ccg cag gtc ctt tct get gtc gcg gac tec ate gtt gaa aaa 355 

Thr Ala Pro Gin Val Leu Ser Ala Val Ala Asp Ser lie Val Glu Lys 

70 75 80 85 

cac ccg cgc acc cgc etc tgg acc gcg cac cgc acc ggc gee ttg aaa 403 

His Pro Arg Thr Arg Leu Trp Thr Ala His Arg Thr Gly Ala Leu Lys 

90 95 100 

ate ggt gac gee gee ttc etc gtc gtc gec gec tec gec cac cgc gee 451 

lie Gly Asp Ala Ala Phe Leu Val Val Ala Ala Ser Ala His Arg Ala 

105 110 115 

gac gee ttc gee gee tgc tec gac etc gee gac gee gtc aaa gee cag 499 

Asp Ala Phe Ala Ala Cys Ser Asp Leu Ala Asp Ala Val Lys Ala Gin 

120 125 130 

gtc ccg ate tgg aaa gag caa acg cgc etc gac ggc tec acc gat tgg 547 

Val Pro lie Trp Lys Glu Gin Thr Arg Leu Asp Gly Ser Thr Asp Trp 

135 140 145 

gtc ggc ctg tgaaaaacct cgacatcgcc cgc 579 

Val Gly Leu 

150 



<210> 740 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 740 

Met Asn Thr Asp Pro Ala Tyr Val Ala Glu Gin Thr Gly Lys Leu lie 
15 10 15 

Asp Ala Phe Leu Thr Thr Asp Pro Leu Glu Pro Leu Leu Asp Ala Ala 
20 25 30 

Lys Asn Gly Val Cys Thr Glu Ala Met Gly Ala Leu Val Thr Phe Glu 
35 40 45 



Gly lie Val Arg Asp His Asp Gly Gly Ala Arg Val Thr Ser Leu Thr 
50 55 60 
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Tyr Thr Ala His Pro Thr Ala Pro Gin Val Leu Ser Ala Val Ala Asp 
65 70 75 80 

Ser lie Val Glu Lys His Pro Arg Thr Arg Leu Trp Thr Ala His Arg 
85 90 95 

Thr Gly Ala Leu Lys lie Gly Asp Ala Ala Phe Leu Val Val Ala Ala 
100 105 110 

Ser Ala His Arg Ala Asp Ala Phe Ala Ala Cys Ser Asp Leu Ala Asp 
115 120 125 

Ala Val Lys Ala Gin Val Pro lie Trp Lys Glu Gin Thr Arg Leu Asp 
130 135 140 

Gly Ser Thr Asp Trp Val Gly Leu 
145 150 



<210> 741 
<211> 383 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (360) 

<223> FRXA00437 

<400> 741 

aaa aac ggc gtc tgc aca gag gcg atg ggc gcg ctg gtc acc ttc gaa 48 

Lys Asn Gly Val Cys Thr Glu Ala Met Gly Ala Leu Val Thr Phe Glu 
15 10 15 

ggc ate gtc cgc gac cac gac ggc ggc gec cgc gtg acc tec ctg acc 9 6 
Gly lie Val Arg Asp His Asp Gly Gly Ala Arg Val Thr Ser Leu Thr 
20 25 30 

tac acc gcg cat ccc acc gcg ccg cag gtc ctt tct get gtc gcg gac 144 
Tyr Thr Ala His Pro Thr Ala Pro Gin Val Leu Ser Ala Val Ala Asp 
35 40 45 

tec ate gtt gaa aaa cac ccg cgc acc cgc etc tgg acc gcg cac cgc 192 
Ser lie Val Glu Lys His Pro Arg Thr Arg Leu Trp Thr Ala His Arg 
50 55 60 

acc ggc gec ttg aaa ate ggt gac gec gee ttc etc gtc gtc gee gec 240 
Thr Gly Ala Leu Lys lie Gly Asp Ala Ala Phe Leu Val Val Ala Ala 
65 70 75 80 

tec gee cac cgc gee gac gec ttc gee gec tgc tec gac etc gee gac 288 
Ser Ala His Arg Ala Asp Ala Phe Ala Ala Cys Ser Asp Leu Ala Asp 
85 90 95 

gee gtc aaa gee cag gtc ccg ate tgg aaa gag caa acg cgc etc gac 336 
Ala Val Lys Ala Gin Val Pro lie Trp Lys Glu Gin Thr Arg Leu Asp 
100 105 110 



ggc tec acc gat tgg gtc ggc ctg tgaaaaacct cgacatcgcc cgc 
Gly Ser Thr Asp Trp Val Gly Leu 



383 
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115 120 



<210> 742 
<211> 120 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 742 

Lys Asn Gly Val Cys Thr Glu Ala Met Gly Ala Leu Val Thr Phe Glu 
15 10 15 

Gly lie Val Arg Asp His Asp Gly Gly Ala Arg Val Thr Ser Leu Thr 
20 25 30 

Tyr Thr Ala His Pro Thr Ala Pro Gin Val Leu Ser Ala Val Ala Asp 
35 40 45 

Ser lie Val Glu Lys His Pro Arg Thr Arg Leu Trp Thr Ala His Arg 
50 55 60 

Thr Gly Ala Leu Lys lie Gly Asp Ala Ala Phe Leu Val Val Ala Ala 
65 70 75 80 

Ser Ala His Arg Ala Asp Ala Phe Ala Ala Cys Ser Asp Leu Ala Asp 
85 90 95 

Ala Val Lys Ala Gin Val Pro lie Trp Lys Glu Gin Thr Arg Leu Asp 
100 105 110 

Gly Ser Thr Asp Trp Val Gly Leu 
115 120 



<210> 743 
<211> 591 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (568) 

<223> RXN00439 

<400> 743 

ctgccaccgc agactgtctg atcaggatcc cggcgcggac tacggtggag gaaaacgaca 60 

tcgttaagat ttacccattc aactaacagg agttaattta atg age gag etc acc 115 

Met Ser Glu Leu Thr 

1 5 

cac gtt cga gca gac ggt tec gca cat atg gtg gat gtg acg ggc aaa 163 

His Val Arg Ala Asp Gly Ser Ala His Met Val Asp Val Thr Gly Lys 
10 15 20 

aat gaa aca teg aga act get gtt gee gaa ggg ttt gtg aag atg agg 211 
Asn Glu Thr Ser Arg Thr Ala Val Ala Glu Gly Phe Val Lys Met Arg 
25 30 35 



ggg gac gtc gta aag cag ctt ttt agt get ggt ctg cct aaa ggc gac 
Gly Asp Val Val Lys Gin Leu Phe Ser Ala Gly Leu Pro Lys Gly Asp 



259 
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40 45 50 

gcg eta cct gtg gcg egg att gcg ggt ate atg ggt gcg aag aag acg 307 
Ala Leu Pro Val Ala Arg lie Ala Gly lie Met Gly Ala Lys Lys Thr 
55 60 65 

ccg gac att ate cct tta tgc cac ccg ttg ccg ctg ggc aaa att act 355 
Pro Asp lie lie Pro Leu Cys His Pro Leu Pro Leu Gly Lys lie Thr 
70 75 80 85 

gtg gat ttt ttt gag ctt act gat ggt gtt egg att gag get teg gtg 403 
Val Asp Phe Phe Glu Leu Thr Asp Gly Val Arg lie Glu Ala Ser Val 
90 95 100 

aaa acg cgt ggg gtt act ggt gtg gaa atg gag gcg ttg acg gee gtg 451 
Lys Thr Arg Gly Val Thr Gly Val Glu Met Glu Ala Leu Thr Ala Val 
105 110 115 

age act gcg gcg ctg acg gta tac gac atg ate aag get gtg gat aag 499 
Ser Thr Ala Ala Leu Thr Val Tyr Asp Met lie Lys Ala Val Asp Lys 
120 125 130 

atg gec gtg att gat ggc att cgt gtg ctg teg aaa act ggc ggt aaa 547 
Met Ala Val lie Asp Gly lie Arg Val Leu Ser Lys Thr Gly Gly Lys 
135 140 145 

tct ggg gat tgg tct gtt cag tgacagctct ggttatcgtt gcg 591 
Ser Gly Asp Trp Ser Val Gin 
150 155 



<210> 744 
<211> 156 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 744 

Met Ser Glu Leu Thr His Val Arg Ala Asp Gly Ser Ala His Met Val 
1 5 10 15 

Asp Val Thr Gly Lys Asn Glu Thr Ser Arg Thr Ala Val Ala Glu Gly 
20 25 30 

Phe Val Lys Met Arg Gly Asp Val Val Lys Gin Leu Phe Ser Ala Gly 
35 40 45 

Leu Pro Lys Gly Asp Ala Leu Pro Val Ala Arg lie Ala Gly lie Met 
50 55 60 

Gly Ala Lys Lys Thr Pro Asp lie lie Pro Leu Cys His Pro Leu Pro 
65 70 75 80 

Leu Gly Lys lie Thr Val Asp Phe Phe Glu Leu Thr Asp Gly Val Arg 
85 90 95 

lie Glu Ala Ser Val Lys Thr Arg Gly Val Thr Gly Val Glu Met Glu 
100 105 110 



Ala Leu Thr Ala Val Ser Thr Ala Ala Leu Thr Val Tyr Asp Met lie 
115 120 125 
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Lys Ala Val Asp Lys Met Ala Val lie Asp Gly lie Arg Val Leu Ser 
130 135 140 

Lys Thr Gly Gly Lys Ser Gly Asp Trp Ser Val Gin 
145 150 155 



<210> 745 
<211> 218 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (195) 

<223> FRXA00439 

<400> 745 

act gat ggt gtt egg att. gag get teg gtg aaa acg cgt ggg gtt act 48 

Thr Asp Gly Val Arg lie Glu Ala Ser Val Lys Thr Arg Gly Val Thr 
15 10 15 

ggt gtg gaa atg gag gcg ttg acg gec gtg age act gcg gcg ctg acg 96 
Gly Val Glu Met Glu Ala Leu Thr Ala Val Ser Thr Ala Ala Leu Thr 
20 25 30 

gta tac gac atg ate aag get gtg gat aag atg gee gtg att gat ggc 144 
Val Tyr Asp Met lie Lys Ala Val Asp Lys Met Ala Val lie Asp Gly 
35 40 45 

att cgt gtg ctg teg aaa act ggc ggt aaa tct ggg gat tgg tct gtt 192 
lie Arg Val Leu Ser Lys Thr Gly Gly Lys Ser Gly Asp Trp Ser Val 
50 55 60 

cag tgacagctct ggttatcgtt gcg 218 
Gin 
65 



<210> 746 
<211> 65 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 746 

Thr Asp Gly Val Arg lie Glu Ala Ser Val Lys Thr Arg Gly Val Thr 
15 10 15 

Gly Val Glu Met Glu Ala Leu Thr Ala Val Ser Thr Ala Ala Leu Thr 
20 25 30 

Val Tyr Asp Met lie Lys Ala Val Asp Lys Met Ala Val lie Asp Gly 
35 40 45 

lie Arg Val Leu Ser Lys Thr Gly Gly Lys Ser Gly Asp Trp Ser Val 
50 55 60 



Gin 
65 
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<210> 747 
<211> 358 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (358) 

<223> FRXA00442 

<400> 747 

ctgccaccgc agactgtctg atcaggatcc cggcgcggac tacggtggag gaaaacgaca 60 

tcgttaagat ttacccattc aactaacagg agttaattta atg age gag etc acc 115 

Met Ser Glu Leu Thr 
1 5 

cac gtt cga gca gac ggt tec gca cat atg. gtg gat gtg acg ggc aaa 163 
His Val Arg Ala Asp Gly Ser Ala His Met Val Asp Val Thr Gly Lys 
10 15 20 

aat gaa aca teg aga act get gtt gee gaa ggg ttt gtg aag atg agg 211 
Asn Glu Thr Ser Arg Thr Ala Val Ala Glu Gly Phe Val Lys Met Arg 
25 30 35 

ggg gac gtc gta aag cag ctt ttt agt get ggt ctg cct aaa ggg gac 259 
Gly Asp Val Val Lys Gin Leu Phe Ser Ala Gly Leu Pro Lys Gly Asp 
40 45 50 

gcg eta cct gtg gcg egg att gcg ggt ate atg ggt gcg aag aag acg 3 07 
Ala Leu Pro Val Ala Arg lie Ala Gly lie Met Gly Ala Lys Lys Thr 
55 60 65 

ccg gac att ate cct tta tgc cac ccg ttg ccg ctg ggc aaa att act 355 
Pro Asp lie lie Pro Leu Cys His Pro Leu Pro Leu Gly Lys lie Thr 
70 75 80 85 

gtg 358 
Val 



<210> 748 
<211> 86 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 748 

Met Ser Glu Leu Thr His Val Arg Ala Asp Gly Ser Ala His Met Val 
15 10 15 

Asp Val Thr Gly Lys Asn Glu Thr Ser Arg Thr Ala Val Ala Glu Gly 
20 25 30 

Phe Val Lys Met Arg Gly Asp Val Val Lys Gin Leu Phe Ser Ala Gly 
35 40 45 

Leu Pro Lys Gly Asp Ala Leu Pro Val Ala Arg lie Ala Gly lie Met 
50 55 60 



Gly Ala Lys Lys Thr Pro Asp lie lie Pro Leu Cys His Pro Leu Pro 
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65 70 75 80 

Leu Gly Lys lie Thr Val 
85 



<210> 749 
<211> 582 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (559) 

<223> RXA00440 



<400> 749 

cggtatacga catgatcaag gctgtggata agatggccgt gattgatggc attcgtgtgc 60 

tgtcgaaaac tggcggtaaa tctggggatt ggtctgttca gtg aca get ctg gtt 115 

Val Thr Ala Leu Val 
1 5 



ate gtt gcg tec act cgc gee get gec ggg gtg tat gag gat cgc tct 163 
lie Val Ala Ser Thr Arg Ala Ala Ala Gly Val Tyr Glu Asp Arg Ser 
10 15 20 



ggc cca att ttg gtg teg tgg ctg cgt gca aaa ggt ttt gac aca ccc 211 
Gly Pro lie Leu Val Ser Trp Leu Arg Ala Lys Gly Phe Asp Thr Pro 
25 30 35 



gec ccc gtg ate gtg gcg gac gec aac ctg ccc gca ttc ctg gac gag 259 
Ala Pro Val lie Val Ala Asp Ala Asn Leu Pro Ala Phe Leu Asp Glu 
40 45 50 



ctg gaa ttt ccg cag gta gta ctt att tea ggc ggc acc gga etc acg 307 
Leu Glu Phe Pro Gin Val Val Leu lie Ser Gly Gly Thr Gly Leu Thr 
55 60 65 



cct gat gac ate acc gtg gac act tta ate ccg cgc etc gac aaa gaa 355 
Pro Asp Asp lie Thr Val Asp Thr Leu lie Pro Arg Leu Asp Lys Glu 
70 75 80 85 



ate ccc ggc ate gee cac get ttt tgg aat tac age atg gac gee gtc 403 
lie Pro Gly lie Ala His Ala Phe Trp Asn Tyr Ser Met Asp Ala Val 
90 95 100 



ccg acc gca gta ttg teg cgc acc gtc gcg ggc acc ate ggc ggc agt 451 

Pro Thr Ala Val Leu Ser Arg Thr Val Ala Gly Thr lie Gly Gly Ser 
105 110 115 

ttc ate atg gcg ctg ccc ggc tec acg ggt gcg gcg cgc gat gee acc 499 

Phe lie Met Ala Leu Pro Gly Ser Thr Gly Ala Ala Arg Asp Ala Thr 

120 125 130 



get gtc etc gac cca etc 
Ala Val Leu Asp Pro Leu 
135 



att gat cac ate act 
lie Asp His lie Thr 
140 



gga act ctg caa ggc 547 

Gly Thr Leu Gin Gly 

145 



cac cat gaa cac tgaccccgct tacgtcgccg aac 
His His Glu His 



582 
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150 



<210> 750 
<211> 153 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 750 

Val Thr Ala Leu Val lie Val Ala Ser Thr Arg Ala Ala Ala Gly Val 
15 10 15 

Tyr Glu Asp Arg Ser Gly Pro lie Leu Val Ser Trp Leu Arg Ala Lys 
20 25 30 

Gly Phe Asp Thr Pro Ala Pro Val lie Val Ala Asp Ala Asn Leu Pro 
35 40 45 

Ala Phe Leu Asp Glu Leu Glu Phe Pro Gin Val Val Leu lie Ser Gly 
50 55 60 

Gly Thr Gly Leu Thr Pro Asp Asp lie Thr Val Asp Thr Leu lie Pro 
65 70 75 80 

Arg Leu Asp Lys Glu lie Pro Gly lie Ala His Ala Phe Trp Asn Tyr 
85 90 95 

Ser Met Asp Ala Val Pro Thr Ala Val Leu Ser Arg Thr Val Ala Gly 
100 105 110 

Thr lie Gly Gly Ser Phe lie Met Ala Leu Pro Gly Ser Thr Gly Ala 
115 120 125 

Ala Arg Asp Ala Thr Ala Val Leu Asp Pro Leu lie Asp His lie Thr 
130 135 140 

Gly Thr Leu Gin Gly His His Glu His 
145 150 



<210> 751 
<211> 1287 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1264) 
<223> RXN00441 

<400> 751 

agccttggga gcggtgatta tgcttttggc tgtctatgtc ctcatcattg gagccatcgg 60 

agcgttacga ttgttttcca aggtgagaaa ggtttaattg atg tct cgt teg ccg 115 

Met Ser Arg Ser Pro . 
1 5 



gag caa cat ttg gca gaa att tea gcg ctg ctt ccc cca caa aag tec 
Glu Gin His Leu Ala Glu lie Ser Ala Leu Leu Pro Pro Gin Lys Ser 
10 15 20 



163 
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acg ttc gtg aat ctg cgc gaa gcg ttg gga cgc cgc acg ttt tea gcg 211 

Thr Phe Val Asn Leu Arg Glu Ala Leu Gly Arg Arg Thr Phe Ser Ala 

25 30 35 

gtc act gcg cag tgg gat teg cca cgt ttt gat aat tec caa atg gat 259 

Val Thr Ala Gin Trp Asp Ser Pro Arg Phe Asp Asn Ser Gin Met Asp 

40 45 50 

ggc ttc gcg ctt ggc ccc tea cat ctt aac ggt ggc acc ttc gca gtc 3 07 

Gly Phe Ala Leu Gly Pro Ser His Leu Asn Gly Gly Thr Phe Ala Val 
55 60 65 

ggt cca acc att ccc get ggt cat gat cct gat cag tgg tac cca cga 355 

Gly Pro Thr lie Pro Ala Gly His Asp Pro Asp Gin Trp Tyr Pro Arg 

70 75 80 85 

ggc ate gaa aaa gac ate gcg ccg att atg acg ggt gcg cgc ctt cct 403 

Gly lie Glu Lys Asp lie Ala Pro lie Met Thr Gly Ala Arg Leu Pro 

90 95 100 

aaa aac acc gee gcg ate att cct gtg gag aaa acc aca ccg gga aat 451 

Lys Asn Thr Ala Ala lie lie Pro Val Glu Lys Thr Thr Pro Gly Asn 

105 110 115 

ttc gac gec cca cag gta gaa ate ccc gee acc ccg caa ggt cag ttc 499 

Phe Asp Ala Pro Gin Val Glu lie Pro Ala Thr Pro Gin Gly Gin Phe 

120 125 130 

ata egg ttg cag ggt teg gat att act gee ggc gac gag ate att cca 547 

lie Arg Leu Gin Gly Ser Asp lie Thr Ala Gly Asp Glu lie lie Pro 
135 140 145 

gca ggt acg gag ctt aac teg gtg cac ate ggg gtg ttg get agt cag 595 

Ala Gly Thr Glu Leu Asn Ser Val His lie Gly Val Leu Ala Ser Gin 

150 155 160 165 

teg ate aag age att gaa gtc gca gca aag cca cgt gtc etc ate ate 643 

Ser lie Lys Ser lie Glu Val Ala Ala Lys Pro Arg Val Leu lie lie 

170 175 180 

acc ggc ggg tct gaa att tea gaa cag cac gga ccc gee acg ate cct 691 

Thr Gly Gly Ser Glu lie Ser Glu Gin His Gly Pro Ala Thr lie Pro 

185 190 195 

gat gee aac ggc cct ctg ctt cgt tec ctg tgc gee cgc aac aat ate 739 

Asp Ala Asn Gly Pro Leu Leu Arg Ser Leu Cys Ala Arg Asn Asn lie 

200 205 210 

gag gtc ate gcg gga ctg cac acc aac gac gat cct gaa cga etc cgc 7 87 

Glu Val lie Ala Gly Leu His Thr Asn Asp Asp Pro Glu Arg Leu Arg 
215 220 225 

ttt gaa ctg gaa aac gee att gac cag tat caa ccg gat gtc ate ate 835 

Phe Glu Leu Glu Asn Ala lie Asp Gin Tyr Gin Pro Asp Val lie lie 

230 235 240 245 

acc tct ggc ggt ate age cac ggt aaa ttt gag gtg ttt agg cag ate 883 

Thr Ser Gly Gly lie Ser His Gly Lys Phe Glu Val Phe Arg Gin lie 

250 255 260 

etc gaa ggc acc ccg aac tec tgg ttt gga cat gtc gat cag cag cct 931 
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Leu Glu Gly Thr Pro Asn Ser Trp Phe Gly His Val Asp Gin Gin Pro 

265 270 275 

ggc ggt cct caa ggc ate tec act ttt get gaa act cct gtc att tea 979 

Gly Gly Pro Gin Gly lie Ser Thr Phe Ala Glu Thr Pro Val lie Ser 

280 285 290 

ctt ccc gga aat ccg att tec acc ttg gtg agt ttc aca ctt ttg gtc 1027 

Leu Pro Gly Asn Pro lie Ser Thr Leu Val Ser Phe Thr Leu Leu Val 

295 300 305 

gcg cca gcg etc aac cgc cag ccg etc cgc cac etc gat gee cgc ate 1075 

Ala Pro Ala Leu Asn Arg Gin Pro Leu Arg His Leu Asp Ala Arg lie 

310 315 320 325 

acc get ccg gtc cag ggc ttg caa gac aat cgc gag caa ttc ctt cgc 1123 

Thr Ala Pro Val Gin Gly Leu Gin Asp Asn Arg Glu Gin Phe Leu Arg 
330 335 340 

ggc acc ate agt tac cgc aac ggg cca cgt cct cgc cac gec tct cct 1171 

Gly Thr lie Ser Tyr Arg Asn Gly Pro Arg Pro Arg His Ala Ser Pro 

345 350 355 

ggg cac cag ttc cca cct get ggt tea age tgc cac cgc aga ctg tct 1219 

Gly His Gin Phe Pro Pro Ala Gly Ser Ser Cys His Arg Arg Leu Ser 

360 365 370 

gat cag gat ccc ggc gcg gac tac ggt gga gga aaa cga cat cgt 12 64 

Asp Gin Asp Pro Gly Ala Asp Tyr Gly Gly Gly Lys Arg His Arg 

375 380 385 

taagatttac ccattcaact aac 1287 



<210> 752 
<211> 388 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 752 

Met Ser Arg Ser Pro Glu Gin His Leu Ala Glu lie Ser Ala Leu Leu 
15 10 15 

Pro Pro Gin Lys Ser Thr Phe Val Asn Leu Arg Glu Ala Leu Gly Arg 
20 25 30 

Arg Thr Phe Ser Ala Val Thr Ala Gin Trp Asp Ser Pro Arg Phe Asp 
35 40 45 

Asn Ser Gin Met Asp Gly Phe Ala Leu Gly Pro Ser His Leu Asn Gly 
50 55 60 

Gly Thr Phe Ala Val Gly Pro Thr lie Pro Ala Gly His Asp Pro Asp 
65 70 75 80 

Gin Trp Tyr Pro Arg Gly lie Glu Lys Asp lie Ala Pro lie Met Thr 
85 90 95 

Gly Ala Arg Leu Pro Lys Asn Thr Ala Ala lie lie Pro Val Glu Lys 
100 105 110 
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Thr Thr Pro Gly Asn Phe Asp Ala Pro Gin Val Glu lie Pro Ala Thr 
115 120 125 

Pro Gin Gly Gin Phe lie Arg Leu Gin Gly Ser Asp lie Thr Ala Gly 
130 135 140 

Asp Glu lie lie Pro Ala Gly Thr Glu Leu Asn Ser Val His lie Gly 
145 150 155 160 

Val Leu Ala Ser Gin Ser lie Lys Ser lie Glu Val Ala Ala Lys Pro 
165 170 175 

Arg Val Leu lie lie Thr Gly Gly Ser Glu lie Ser Glu Gin His Gly 
180 185 190 

Pro Ala Thr lie Pro Asp Ala Asn Gly Pro Leu Leu Arg Ser Leu Cys 
195 200 205 

Ala Arg Asn Asn lie Glu Val lie Ala Gly Leu His Thr Asn Asp Asp 
210 215 220 

Pro Glu Arg Leu Arg Phe Glu Leu Glu Asn Ala lie Asp Gin Tyr Gin 
225 230 235 240 

Pro Asp Val lie lie Thr Ser Gly Gly lie Ser His Gly Lys Phe Glu 
245 250 255 

Val Phe Arg Gin lie Leu Glu Gly Thr Pro Asn Ser Trp Phe Gly His 
260 265 270 

Val Asp Gin Gin Pro Gly Gly Pro Gin Gly lie Ser Thr Phe Ala Glu 
275 280 285 

Thr Pro Val lie Ser Leu Pro Gly Asn Pro lie Ser Thr Leu Val Ser 
290 295 300 

Phe Thr Leu Leu Val Ala Pro Ala Leu Asn Arg Gin Pro Leu Arg His 
305 310 315 320 

Leu Asp Ala Arg lie Thr Ala Pro Val Gin Gly Leu Gin Asp Asn Arg 
325 330 335 

Glu Gin Phe Leu Arg Gly Thr lie Ser Tyr Arg Asn- Gly Pro Arg Pro 
340 345 350 

Arg His Ala Ser Pro Gly His Gin Phe Pro Pro Ala Gly Ser Ser Cys 
355 360 365 

His Arg Arg Leu Ser Asp Gin Asp Pro Gly Ala Asp Tyr Gly Gly Gly 
370 375 380 

Lys Arg His Arg 
385 



<210> 753 
<211> 815 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (1) . . (792) 

<223> FRXA00441 

<400> 753 

ate ccc gec acc ccg caa ggt cag ttc ata egg ttg cag ggt teg gat 48 
lie Pro Ala Thr Pro Gin Gly Gin Phe lie Arg Leu Gin Gly Ser Asp 
15 10 15 

att act gee ggc gac gag ate att cca gca ggt acg gag ctt aac teg 96 
lie Thr Ala Gly Asp Glu lie lie Pro Ala Gly Thr Glu Leu Asn Ser 
20 25 30 

gtg cac ate ggg gtg ttg get agt cag teg ate aag age att gaa gtc 144 
Val His lie Gly Val Leu Ala Ser Gin Ser lie Lys Ser lie Glu Val 
35 40 45 

gca gca aag cca cgt gtc etc ate ate acc ggc ggg tct gaa att tea 192 
Ala Ala Lys Pro Arg Val Leu lie lie Thr Gly Gly Ser Glu lie Ser 
50 55 60 

gaa cag cac gga ccc gee acg ate cct gat gee aac ggc cct ctg ctt 240 
Glu Gin His Gly Pro Ala Thr lie Pro Asp Ala Asn Gly Pro Leu Leu 
65 70 75 80 

cgt tec ctg tgc gee cgc aac aat ate gag gtc ate gcg gga ctg cac 2 88 
Arg Ser Leu Cys Ala Arg Asn Asn lie Glu Val lie Ala Gly Leu His 
85 90 95 

acc aac gac gat cct gaa cga etc cgc ttt gaa ctg gaa aac gee att 33 6 
Thr Asn Asp Asp Pro Glu Arg Leu Arg Phe Glu Leu Glu Asn Ala lie 
100 105 110 

gac cag tat caa ccg gat gtc ate ate acc tct ggc ggt ate age cac 3 84 
Asp Gin Tyr Gin Pro Asp Val lie lie Thr Ser Gly Gly lie Ser His 
115 120 125 

ggt aaa ttt gag gtg ttt agg cag ate etc gaa ggc acc ccg aac tec 432 
Gly Lys Phe Glu Val Phe Arg Gin lie Leu Glu Gly Thr Pro Asn Ser 
130 135 140 

tgg ttt gga cat gtc gat cag cag cct ggc ggt cct caa ggc ate tec 480 
Trp Phe Gly His Val Asp Gin Gin Pro Gly Gly Pro Gin Gly lie Ser 
145 150 155 160 

act ttt get gaa act cct gtc att tea ctt ccc gga aat ccg att tec 528 
Thr Phe Ala Glu Thr Pro Val lie Ser Leu Pro Gly Asn Pro lie Ser 
165 170 175 

acc ttg gtg agt ttc aca ctt ttg gtc gcg cca gcg etc aac cgc cag 576 
Thr Leu Val Ser Phe Thr Leu Leu Val Ala Pro Ala Leu Asn Arg Gin 
180 185 190 

ccg etc cgc cac etc gat gec cgc ate acc get ccg gtc cag ggc ttg 624 
Pro Leu Arg His Leu Asp Ala Arg lie Thr Ala .Pro Val Gin Gly Leu 
195 200 205 

caa gac aat cgc gag caa ttc ctt cgc ggc acc ate agt tac cgc aac 672 
Gin Asp Asn Arg Glu Gin Phe Leu Arg Gly Thr lie Ser Tyr Arg Asn 
210 215 220 
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ggg cca cgt cct cgc cac gcc tct cct ggg cac cag ttc cca cct get 720 
Gly Pro Arg Pro Arg His Ala Ser Pro Gly His Gin Phe Pro Pro Ala 
225 230 235 . 240 

ggt tea age tgc cac cgc aga ctg tct gat cag gat ccc ggc gcg gac 7 68 
Gly Ser Ser Cys His Arg Arg Leu Ser Asp Gin Asp Pro Gly Ala Asp 
245 250 255 

tac ggt gga gga aaa cga cat cgt taagatttac ccattcaact aac 815 
Tyr Gly Gly Gly Lys Arg His Arg 
260 



<210> 754 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 754 

lie Pro Ala Thr Pro Gin Gly Gin Phe lie Arg Leu Gin Gly Ser Asp 
15 10 15 

lie Thr Ala Gly Asp Glu lie lie Pro Ala Gly Thr Glu Leu Asn Ser 
20 25 30 

Val His lie Gly Val Leu Ala Ser Gin Ser lie Lys Ser lie Glu Val 
35 40 45 

Ala Ala Lys Pro Arg Val Leu lie lie Thr Gly Gly Ser Glu lie Ser 
50 55 60 

Glu Gin His Gly Pro Ala Thr lie Pro Asp Ala Asn Gly Pro Leu Leu 
65 70 75 80 

Arg Ser Leu Cys Ala Arg Asn Asn lie Glu Val lie Ala Gly Leu His 
85 90 95 

Thr Asn Asp Asp Pro Glu Arg Leu Arg Phe Glu Leu Glu Asn Ala lie 
100 105 110 

Asp Gin Tyr Gin Pro Asp Val lie lie Thr Ser Gly Gly lie Ser His 
115 120 125 

Gly Lys Phe Glu Val Phe Arg Gin lie Leu Glu Gly Thr Pro Asn Ser 
130 135 140 

Trp Phe Gly His Val Asp Gin Gin Pro Gly Gly Pro Gin Gly lie Ser 
145 150 155 160 

Thr Phe Ala Glu Thr Pro Val lie Ser Leu Pro Gly Asn Pro lie Ser 
165 170 175 

Thr Leu Val Ser Phe Thr Leu Leu Val Ala Pro Ala Leu Asn Arg Gin 
180 185 190 

Pro Leu Arg His Leu Asp Ala Arg lie Thr Ala Pro Val Gin Gly Leu 
195 200 205 



Gin Asp Asn Arg Glu Gin Phe Leu Arg Gly Thr lie Ser Tyr Arg Asn 
210 215 220 
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Gly Pro Arg Pro Arg His Ala Ser Pro Gly His Gin Phe Pro Pro Ala 
225 230 235 240 

Gly Ser Ser Cys His Arg Arg Leu Ser Asp Gin Asp Pro Gly Ala Asp 
245 250 255 

Tyr Gly Gly Gly Lys Arg His Arg 
260 



<210> 755 
<211> 2358 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (2335) 

<223> RXN02085 

<400> 755 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 60 

gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 
1 5 

tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 163 
Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly Ala Lys Arg Glu Leu 
10 15 20 

aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 211 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser lie Glu Gly Arg Glu 
25 30 35 

ctt gcg cag acc gee cgc caa ttg gtc aac act gca teg gat tct ttg 259 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 

tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gac gca 307 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 
55 60 65 

atg etc gat acc gee get att ttg ggt gtg ctg ccg gag cgt ttt gat 355 
Met Leu Asp Thr Ala Ala lie Leu Gly Val Leu Pro Glu Arg Phe Asp 
70 75 80 85 

gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac cgc 403 
Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp lie Asp Arg 
90 95 100 

tac ttt ggc get get cgc ggt act gag acc ctg cct gca cag gca atg 451 
Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 
105 110 115 

acc aag tgg ttt gat acc aac tac cac tac etc gtg ccg gag ttg tct 499 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 



gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu lie Glu Asp Leu 



547 
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135 140 145 

cgt tgc cag cag gtt cgt ggc gtt aat gcc cgc cct gtt ctg gtt ggt 595 

Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 

150 155 160 165 

cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 643 

Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 

170 175 180 

ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 691 

Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu lie Lys 
185 190 195 

tct ttc gat act gag tgg gtt cag ate gat gag cct gcg ttg gtc acc 73 9 

Ser Phe Asp Thr Glu Trp Val Gin lie Asp Glu Pro Ala Leu Val Thr 

200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 787 

Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 

215 220 225 

ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 835 

Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 

230 235 240 245 

gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 883 

Asp Gin Ala Leu Asn Thr Leu Ala Gly lie Gly Leu Gly Ala lie Gly 

250 255 260 

gtt gac ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 

Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 
265 270 275 

gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc 979 

Glu Glu Leu Leu Val Ala Gly lie Val Asp Gly Arg Asn lie Trp Arg 

280 285 290 

acc gac ctg tgt get get ctt get tec ctg aag cgc ctg gca get cgc 1027 

Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 

295 300 305 

ggc cca ate gca gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 1075 

Gly Pro lie Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 

310 315 320 325 

acc etc gag get gag aac att gag cct gag gtc cgc gac tgg ctt gcc 1123 

Thr Leu Glu Ala Glu Asn lie Glu Pro Glu Val Arg Asp Trp Leu Ala 

330 335 340 

ttc ggc teg gag aag ate acc gag gtc aag ctg ctt gcc gac gcc eta 1171 

Phe Gly Ser Glu Lys lie Thr Glu Val Lys Leu Leu Ala Asp Ala Leu 
345 350 355 

gcc ggc aac ate gac gcg get gcg ttc gat gcg gcg tec gca gca att 1219 

Ala Gly Asn lie Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala lie 

360 365 370 



get tct cga cgc acc tec cca cgc acc gca cca ate acg cag gaa etc 
Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro lie Thr Gin Glu Leu 
375 380 385 



1267 
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cct ggc cgt age cgt gga tec ttc gac act cgt gtt acg ctg cag gag 1315 
Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg Val Thr Leu Gin Glu 
390 395 400 405 

aag tea ctg gag ctt cca get ctg cca ace ace acc att ggt tct ttc 1363 
Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr Thr lie Gly Ser Phe 
410 415 420 

cca cag acc cca tec att cgt tct get cgc get cgt ctg cgc aag gaa 1411 
Pro Gin Thr Pro Ser lie Arg Ser Ala Arg Ala Arg Leu Arg Lys Glu 
425 430 435 

tec ate act ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 1459 
Ser lie Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu lie Asp 
440 445 450 

ctg gtc ate gee aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 1507 
Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 

ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 1555 
Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 
470 475 480 485 

gac ggt ttc etc tea acc gee aac ggc tgg gtc caa age tac ggc tec 1603 
Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 
490 495 500 

cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 1651 
Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 
505 510 515 

cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 1699 
Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
520 525 530 

cat gtc aag gga atg etc acc ggt cca gtc acc ate ctt gca tgg tec 1747 
His Val Lys Gly Met Leu Thr Gly Pro Val Thr lie Leu Ala Trp Ser 
535 , 540 545 

ttc gtt cgc gat gat cag ccg ctg get acc act get gac cag gtt gca 1795 
Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 
550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 1843 
Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie Glu Ala Gly Ala Lys 
570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccg eta cga 1891 
lie lie Gin Val Asp Glu Pro Ala lie Arg Glu Leu Leu Pro Leu Arg 
585 590 595 

gac gtc gat aag cct gee tac ctg cag tgg tec gtg gac tec ttc cgc 1939 
Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg 
600 605 610 

ctg gcg act gec ggc gca ccc gac gac gtc caa ate cac acc cac atg 1987 
Leu Ala Thr Ala Gly Ala Pro Asp Asp Val Gin lie His Thr His Met 
615 620 625 
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tgc tac tec gag ttc aac gaa gtg ate tec teg gtc ate gcg ttg gat 203 5 

Cys Tyr Ser Glu Phe Asn Glu Val lie Ser Ser Val lie Ala Leu Asp 

630 635 640 645 

gec gat gtc acc acc ate gaa gca gca cgt tec gac atg cag gtc etc 2083 

Ala Asp Val Thr Thr lie Glu Ala Ala Arg Ser Asp Met Gin Val Leu 

650 655 660 

get get ctg aaa tct tec ggc ttc gag etc ggc gtc gga cct ggt gtg 2131 

Ala Ala Leu Lys Ser Ser Gly Phe Glu Leu Gly Val Gly Pro Gly Val 
665 670 675 

tgg gat ate cac tec ccg cgc gtt cct tec gcg cag aaa gtg gac ggt 2179 

Trp Asp lie His Ser Pro Arg Val Pro Ser Ala Gin Lys Val Asp Gly 
680 685 690 

etc etc gag get gca ctg cag tec gtg gat cct cgc cag ctg tgg gtc 2227 

Leu Leu Glu Ala Ala Leu Gin Ser Val Asp Pro Arg Gin Leu Trp Val 
695 700 705 

aac cca gac tgt ggt ctg aag acc cgt gga tgg cca gaa gtg gaa get 2275 

Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp Pro Glu Val Glu Ala 

710 715 720 725 

tec eta aag gtt etc gtt gag tec get aag cag get cgt gag aaa ate 2323 

Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys lie 

730 735 740 

gga gca act ate taaattgggt tacegctagg aac 2358 
Gly Ala Thr lie 
745 



<210> 756 
<211> 745 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 756 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly 
1 5 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 
20 25 30 

lie Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 

Ala Ser Asp Ser Leu Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg 
50 55 60 

Ser Tyr Tyr Asp Ala Met Leu Asp Thr Ala Ala lie Leu Gly Val Leu 
65 70 75 80 

Pro Glu Arg Phe Asp Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro 
85 90 95 

Leu Trp lie Asp Arg Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu 
100 105 110 



Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu 
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115 120 125 

Val Pro Glu Leu Ser Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala 
130 135 140 

Leu lie Glu Asp Leu Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg 
145 150 155 160 

Pro Val Leu Val Gly Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr 
165 170 175 

Asp Gly Ser Asn Pro Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr 
180 185 190 

Glu Arg Leu lie Lys Ser Phe Asp Thr Glu Trp Val Gin lie Asp Glu 
195 200 205 

Pro Ala Leu Val Thr Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg 
210 215 220 

Ala Gly Tyr Thr Thr Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr 
225 230 235 240 

Tyr Phe Gly Ser Gly Asp Gin Ala Leu Asn Thr Leu Ala Gly lie Gly 
245 250 255 

Leu Gly Ala lie Gly Val Asp Leu Val Thr His Gly Val Thr Glu Leu 
260 265 270 

Ala Ala Trp Lys Gly Glu Glu Leu Leu Val Ala Gly lie Val Asp Gly 
275 280 285 

Arg Asn lie Trp Arg Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys 
290 295 300 

Arg Leu Ala Ala Arg Gly Pro lie Ala Val Ser Thr Ser Cys Ser Leu 
305 310 315 320 

Leu His Val Pro Tyr Thr Leu Glu Ala Glu Asn lie Glu Pro Glu Val 
325 330 335 

Arg Asp Trp Leu Ala Phe Gly Ser Glu Lys lie Thr Glu Val Lys Leu 
340 345 350 

Leu Ala Asp Ala Leu Ala Gly Asn lie Asp Ala Ala Ala Phe Asp Ala 
355 360 365 

Ala Ser Ala Ala lie Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro 
370 375 380 

lie Thr Gin Glu Leu Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg 
385 390 395 400 

Val Thr Leu Gin Glu Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr 
405 410 415 

Thr lie Gly Ser Phe Pro Gin Thr Pro Ser lie Arg Ser Ala Arg Ala 
420 425 430 

Arg Leu Arg Lys Glu Ser lie Thr Leu Glu Gin Tyr Glu Glu Ala Met 
435 440 445 
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Arg Glu Glu lie Asp Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu 
450 455 460 

Asp Val Leu Val His Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr 
465 ■ 470 475 480 

Phe Ser Glu Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val 
485 490 495 

Gin Ser Tyr Gly Ser Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn 
500 505 510 

Val Ser Arg Pro Ala Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin 
515 520 525 

Ser Leu Thr Gin Lys His Val Lys Gly Met Leu Thr Gly Pro Val Thr 
530 535 540 

lie Leu Ala Trp Ser Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr 
545 550 555 560 

Ala Asp Gin Val Ala Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie 
565 570 575 

Glu Ala Gly Ala Lys lie lie Gin Val Asp Glu Pro Ala lie Arg Glu 
580 585 590 

Leu Leu Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp Ser 
595 600 605 

Val Asp Ser Phe Arg Leu Ala Thr Ala Gly Ala Pro Asp Asp Val Gin 
610 615 620 

He His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val He Ser Ser' 
625 630 635 640 

Val He Ala Leu Asp Ala Asp Val Thr Thr He Glu Ala Ala Arg Ser 
645 650 655 

Asp Met Gin Val Leu Ala Ala Leu Lys Ser Ser Gly Phe Glu Leu Gly 
660 665 670 

Val Gly Pro Gly Val Trp Asp He His Ser Pro Arg Val Pro Ser Ala 
675 680 685 

Gin Lys Val Asp Gly Leu Leu Glu Ala Ala Leu Gin Ser Val Asp Pro 
690 695 700 

Arg Gin Leu Trp Val Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp 
705 710 715 720 

Pro Glu Val Glu Ala Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin 
725 730 735 

Ala Arg Glu Lys He Gly Ala Thr lie 
740 745 



<210> 757 
<211> 1923 
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<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1900) 
<223> FRXA02085 



<400> 757 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 60 

gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 
1 5 



tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 163 
Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly Ala Lys Arg Glu Leu 
10 15 20 



aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 211 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser lie Glu Gly Arg Glu 
25 30 35 



ctt gcg cag ace gee cgc caa ttg gtc aac act gca teg gat tct ttg 259 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 



tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gac gca 3 07 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 
55 60 65 



atg etc gat acc gec get att ttg ggt gtg ctg ccg gag cgt ttt gat 355 
Met Leu Asp Thr Ala Ala lie Leu Gly Val Leu Pro Glu Arg Phe Asp 
70 75 80 85 



gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac cgc 403 
Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp lie Asp Arg 
90 95 100 



tac ttt ggc get get cgc ggt act gag acc ctg cct gca cag gca atg 451 
Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 
105 110 115 



acc aag tgg ttt gat acc aac tac cac tac etc gtg ccg gag ttg tct 499 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 



gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 547 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu lie Glu Asp Leu 
135 140 145 



cgt tgc cag cag gtt cgt ggc gtt aat gee cgc cct gtt ctg gtt ggt 595 
Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 
150 155 160 165 



cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 643 
Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 
170 175 180 



ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 
Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu lie Lys 



691 



BGM21CP 



-1023- 



tct ttc gat 
Ser Phe Asp 
200 

gat gtt get 
Asp Val Ala 
215 

ttg get aag 
Leu Ala Lys 
230 

gat cag gcg 
Asp Gin Ala 



gtt gac ttg 
Val Asp Leu 



gag gag ctg 
Glu Glu Leu 
280 

acc gac ctg 
Thr Asp Leu 
295 

ggc cca ate 
Gly Pro lie 
310 

acc etc gag 
Thr Leu Glu 



ttc ggc teg 
Phe Gly Ser 



gee ggc aac 
Ala Gly Asn 
360 

get tct cga 
Ala Ser Arg 
375 

cct ggc cgt 
Pro Gly Arg 
390 

aag tea ctg 
Lys Ser Leu 



cca cag acc 
Pro Gin Thr 



185 

act gag tgg 
Thr Glu Trp 



cct gag gtt 
Pro Glu Val 



cgc gat ggc 
Arg Asp Gly 
235 

ctg aac act 
Leu Asn Thr 
250 

gtc acc cat 
Val Thr His 
265 

ctg gtt gcg 
Leu Val Ala 



tgt get get 
Cys Ala Ala 



gca gtg tct 
Ala Val Ser 
315 

get gag aac 
Ala Glu Asn 
330 

gag aag ate 
Glu Lys lie 
345 

ate gac gcg 
lie Asp Ala 



cgc acc tec 
Arg Thr Ser 



age cgt gga 
Ser Arg Gly 
395 

gag ctt. cca 
Glu Leu Pro 
410 

cca tec att 
Pro Ser lie 
425 



190 

gtt cag ate 
Val Gin lie 
205 

ttg gag cag 
Leu Glu Gin 
220 

gtg ttt gtc 
Val Phe Val 



ctt gcg ggc 
Leu Ala Gly 



ggc gtc act 
Gly Val Thr 
270 

ggc ate gtt 
Gly lie Val 
285 

ctt get tec 
Leu Ala Ser 
300 

acc tct tgt 
Thr Ser Cys 



att gag cct 
lie Glu Pro 



acc gag gtc 
Thr Glu Val 
350 

get gcg ttc 
Ala Ala Phe 
365 

cca cgc acc 
Pro Arg Thr 
380 

tec ttc gac 
Ser Phe Asp 



get ctg cca 
Ala Leu Pro 



cgt tct get 
Arg Ser Ala 
430 



gat gag cct 
Asp Glu Pro 



gtc cgc get 
Val Arg Ala 
225 

aat act tac 
Asn Thr Tyr 
240 

ate ggc ctt 
lie Gly Leu 
255 

gag ctt get 
Glu Leu Ala 



gat ggt cgt 
Asp Gly Arg 



ctg aag cgc 
Leu Lys Arg 
305 

tea ctg ctg 
Ser Leu Leu 
320 

gag gtc cgc 
Glu Val Arg 
335 

aag ctg ctt 
Lys Leu Leu 



gat gcg gcg 
Asp Ala Ala 



gca cca ate 
Ala Pro lie 
385 

act cgt gtt 
Thr Arg Val 
400 

acc acc acc 
Thr Thr Thr 
415 

cgc get cgt 
Arg Ala Arg 



195 

gcg ttg gtc 
Ala Leu Val 
210 

ggt tac acc 
Gly Tyr Thr 



ttc ggc tct 
Phe Gly Ser 



ggc gcg att 
Gly Ala lie 
260 

gcg tgg aag 
Ala Trp Lys 
275 

aac att tgg 
Asn lie Trp 
290 

ctg gca get 
Leu Ala Ala 



cac gtt cct 
His Val Pro 



gac tgg ctt 
Asp Trp Leu 
340 

gee gac gee 
Ala Asp Ala 
355 

tec gca gca 
Ser Ala Ala 
370 

acg cag gaa 
Thr Gin Glu 



acg ctg cag 
Thr Leu Gin 



att ggt tct 
lie Gly Ser 
420 

ctg cgc aag 
Leu Arg Lys 
435 



acc 739 
Thr 



act 787 
Thr 



ggc 83 5 

Gly 

245 

ggc 883 
Gly 



ggt 931 
Gly 



cgc 97 9 
Arg 



cgc 1027 
Arg 



tac 1075 

Tyr 

325 

gee 1123 
Ala 



eta 1171 
Leu 



att 1219 
He 



etc 1267 
Leu 



gag 1315 

Glu 

405 

ttc 1363 
Phe 



gaa 1411 
Glu 
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tcc ate act ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 1459 

Ser lie Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu lie Asp 

440 445 450 

ctg gtc ate gec aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 1507 

Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 

455 460 465 

ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 1555 

Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 

470 475 480 485 

gac ggt ttc etc tea acc gee aac ggc tgg gtc caa age tac ggc tec 1603 

Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 

490 495 500 

cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 1651 

Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 

505 510 515 

cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 1699 

Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 

520 525 530 

cat gtc aag gga atg etc acc ggt cca gtc acc ate ctt gca tgg tec 1747 

His Val Lys Gly Met Leu Thr Gly Pro Val Thr lie Leu Ala Trp Ser 

535 540 545 

ttc gtt cgc gat gat cag ccg ctg get acc act get gac cag gtt gca 1795 

Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 

550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 1843 

Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie Glu Ala Gly Ala Lys 

570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccc get acg 1891 

lie lie Gin Val Asp Glu Pro Ala lie Arg Glu Leu Leu Pro Ala Thr 

585 590 595 

aga cgt cga taagcctgcc tacctgeagt ggt 1923 
Arg Arg Arg 
600 



<210> 758 
<211> 600 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 758 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 
20 25 30 



lie Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 
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Ala Ser Asp Ser 
50 

Ser Tyr Tyr Asp 
65 

Pro Glu Arg Phe 



Leu Trp lie Asp 
100 

Pro Ala Gin Ala 
115 

Val Pro Glu Leu 
130 

Leu lie Glu Asp 
145 

Pro Val Leu Val 



Asp Gly Ser Asn 
180 

Glu Arg Leu He 
195 

Pro Ala Leu Val 
210 

Ala Gly Tyr Thr 
225 

Tyr Phe Gly Ser 



Leu Gly Ala He 
260 

Ala Ala Trp Lys 
275 

Arg Asn lie Trp 
290 

Arg Leu Ala Ala 
305 

Leu His Val Pro 



Arg Asp Trp Leu 
340 

Leu Ala Asp Ala 
355 



Leu Ser Gly Leu 
55 

Ala Met Leu Asp 
70 

Asp Asp He Ala 
85 

Arg Tyr Phe Gly 



Met Thr Lys Trp 
120 

Ser Ala Asp Thr 
135 

Leu Arg Cys Gin 
150 

Gly Pro Leu Thr 
165 

Pro Leu Asp His 



Lys Ser Phe Asp 
200 

Thr Asp Val Ala 
215 

Thr Leu Ala Lys 
230 

Gly Asp Gin Ala 
245 

Gly Val Asp Leu 



Gly Glu Glu Leu 
280 

Arg Thr Asp Leu 
295 

Arg Gly Pro lie 
310 

Tyr Thr Leu Glu 
325 

Ala Phe Gly Ser 



Leu Ala Gly Asn 
360 



Asp Ser Val Pro 
60 

Thr Ala Ala He 
75 

Asp His Glu Asn 
90 

Ala Ala Arg Gly 
105 

Phe Asp Thr Asn 



Arg Phe Val Leu 
140 

Gin Val Arg Gly 
155 

Phe Leu Ser Leu 
170 

Leu Pro Ala Leu 
185 

Thr Glu Trp Val 



Pro Glu Val Leu 

220 

Arg Asp Gly Val 
235 

Leu Asn Thr Leu 
250 

Val Thr His Gly 
265 

Leu Val Ala Gly 



Cys Ala Ala Leu 
300 

Ala Val Ser Thr 
315 

Ala Glu Asn He 
330 

Glu Lys He Thr 
345 

He Asp Ala Ala 



Phe Ala Gly Arg 



Leu Gly Val Leu 
80 

Asp Gly Leu Pro 
95 

Thr Glu Thr Leu 
110 

Tyr His Tyr Leu 
125 

Asp Ala Ser Ala 



Val Asn Ala Arg 
160 

Ala Arg Thr Thr 
175 

Phe Glu Val Tyr 
190 

Gin He Asp Glu 
205 

Glu Gin Val Arg 



Phe Val Asn Thr 
240 

Ala Gly He Gly 
255 

Val Thr Glu Leu 
270 

lie Val Asp Gly 
285 

Ala Ser Leu Lys 



Ser Cys Ser Leu 
320 

Glu Pro Glu Val 
335 

Glu Val Lys Leu 
350 

Ala Phe Asp Ala 
365 



Ala Ser Ala Ala He Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro 



BGI-121CP 



-1026- 



370 375 380 

lie Thr Gin Glu Leu Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg 
385 390 395 400 

Val Thr Leu Gin Glu Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr 
405 410 415 

Thr lie Gly Ser Phe Pro Gin Thr Pro Ser lie Arg Ser Ala Arg Ala 
420 425 430 

Arg Leu Arg Lys Glu Ser lie Thr Leu Glu Gin Tyr Glu Glu Ala Met 
435 440 445 

Arg Glu Glu lie Asp Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu 
450 455 460 

Asp Val Leu Val His Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr 
465 470 475 480 

Phe Ser Glu Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val 
485 490 495 

Gin Ser Tyr Gly Ser Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn 
500 505 510 

Val Ser Arg Pro Ala Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin 
515 520 525 

Ser Leu Thr Gin Lys His Val Lys Gly Met Leu Thr Gly Pro Val Thr 
530 535 540 

lie Leu Ala Trp Ser Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr 
545 550 555 560 

Ala Asp Gin Val Ala Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie 
565 570 575 

Glu Ala Gly Ala Lys lie lie Gin Val Asp Glu Pro Ala lie Arg Glu 
580 585 590 

Leu Leu Pro Ala Thr Arg Arg Arg 
595 600 



<210> 759 
<211> 603 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> FRXA02086 

<400> 759 

gatgatcagc cgctggctac cactgctgac caggttgcac tggcactgcg cgatgaaatt 60 

aacgatctca tcgaggctgg cgcgaagatc atccaggtgg atg age ctg cga ttc 115 

Met Ser Leu Arg Phe 
1 5 
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gtg aac tgt tgc ccg eta cga gac gtc gat aag cct gec tac ctg cag 
Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin 
10 15 20 



163 



tgg tec gtg gac tec ttc cgc ctg gcg act gee ggc gca ccc gac gac 
Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala Gly Ala Pro Asp Asp 
25 30 35 



211 



gtc caa ate cac acc cac atg tgc tac tec gag ttc aac gaa gtg ate 
Val Gin lie His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val lie 
40 45 50 



259 



tec teg gtc ate gcg ttg gat gec gat gtc acc acc ate gaa gca gca 
Ser Ser Val lie Ala Leu Asp Ala Asp Val Thr Thr lie Glu Ala Ala 
55 60 65 



307 



cgt tec gac atg cag gtc etc get get ctg aaa tct tec ggc ttc gag 
Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys Ser Ser Gly Phe Glu 
70 75 80 85 



355 



etc ggc gtc gga cct ggt gtg tgg gat ate cac tec ccg cgc gtt cct 
Leu Gly Val Gly Pro Gly Val Trp Asp lie His Ser Pro Arg Val Pro 
90 95 100 



403 



tec gcg cag aaa gtg gac ggt etc etc gag get gca ctg cag tec gtg 
Ser Ala Gin Lys Val Asp Gly Leu Leu Glu Ala Ala Leu Gin Ser Val 
105 110 115 



451 



gat cct cgc cag ctg tgg gtc aac cca gac tgt ggt ctg aag acc cgt 
Asp Pro Arg Gin Leu Trp Val Asn Pro Asp Cys Gly Leu Lys Thr Arg 
120 125 130 



499 



gga tgg cca gaa gtg gaa get tec eta aag gtt etc gtt gag tec get 
Gly Trp Pro Glu Val Glu Ala Ser Leu Lys Val Leu Val Glu Ser Ala 
135 140 145 



547 



aag cag get cgt gag aaa ate gga gca act ate taaattgggt tacegctagg 600 
Lys Gin Ala Arg Glu Lys lie Gly Ala Thr lie 
150 155 160 



aac 



603 



<210> 760 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 760 

Met Ser Leu Arg Phe Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys 
15 10 15 

Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala 
20 25 30 

Gly Ala Pro Asp Asp Val Gin lie His Thr His Met Cys Tyr Ser Glu 
35 40 45 



Phe Asn Glu Val lie Ser Ser Val lie Ala Leu Asp Ala Asp Val Thr 
50 55 60 
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Thr lie Glu Ala Ala Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys 

65 70 75 80 

Ser Ser Gly Phe Glu Leu Gly Val Gly Pro Gly Val Trp Asp lie His 

85 90 95 

Ser Pro Arg Val Pro Ser Ala Gin Lys Val Asp Gly Leu Leu Glu Ala 

100 105 110 

Ala Leu Gin Ser Val Asp Pro Arg Gin Leu Trp Val Asn Pro Asp Cys 

115 120 125 

Gly Leu Lys Thr Arg Gly Trp Pro Glu Val Glu Ala Ser Leu Lys Val 

130 135 140 

Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys lie Gly Ala Thr lie 

145 150 155 160 



<210> 761 
<211> 1326 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> 
<223> 



(101) . . (1303) 
RXN02648 



<400> 761 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa acgcggttag agtcgaatga 60 



gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 

Met Ser Gin Asn Arg 
1 5 



115 



ate agg acc act cac gtt ggt tec ttg ccc cgt ace cca gag eta ctt 
lie Arg Thr Thr His Val Gly Ser Leu Pro Arg Thr Pro Glu Leu Leu 
10 15 20 



163 



gat gca aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 
Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie Gly Glu Glu Glu Phe 
25 30 35 



211 



ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 
Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val lie Lys Arg Gin Val 
40 45 50 



259 



gac ctg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 
Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 



307 



tec ggt gca gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 
70 75 80 85 



355 



ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 



403 
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Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 
90 95 100 

gca gtg cgt tec acc cct ggc aac ate gag ctg ace age ttc tct gat 451 

Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu Thr Ser Phe Ser Asp 
105 110 115 

cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 499 

Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 
120 125 130 

ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 547 

Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 

135 140 145 

cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 595 

Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 

150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 643 

Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 
170 175 180 

gca eta tec cca gga tct gca get cga ttg acc aac aag ttc tac gac 691 

Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 
185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 73 9 

Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 
200 205 210 

tac aag ate ate acc gat gca ggt ctg acc gtt cag etc gac gca ccg 787 

Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala Pro 

215 220 225 

gac ttg gca gaa gca tgg gat cag ate aac cca gag cca age gtg aag 83 5 

Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro Glu Pro Ser Val Lys 

230 235 240 245 

gat tac ttg gac tgg ate ggt aca cgc ate gat gee ate aac agt gca 883 

Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp Ala lie Asn Ser Ala 
250 255 260 

gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac ate tgc tgg ggc 931 

Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie Cys Trp Gly 
265 270 275 

tct tgg cac gga cca cac gtc act gac ate cca ttc ggt gac ate att 979 

Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly Asp lie lie 
280 285 290 

ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc gaa ggc gca 1027 

Gly Glu lie Leu Arg Ala Glu Val Gly Gly Phe Ser Phe Glu Gly Ala 

295 300 305 

tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa aac aag ctt 1075 

Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu Asn Lys Leu 

310 315 320 325 



cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac tec ate aac 
Pro Glu Gly Ser Val lie Tyr Pro Gly Val Val Ser His Ser lie Asn 



1123 
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330 335 340 

get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt cag ttc gec 1171 
Ala Val Glu His Pro Arg Leu Val Ala Asp Arg lie Val Gin Phe Ala 
345 350 355 

aag ctt gtt ggc cct gag aac gtc att gcg tec act gac tgt ggt ctg 1219 
Lys Leu Val Gly Pro Glu Asn Val lie Ala Ser Thr Asp Cys Gly Leu 
360 365 370 

ggc gga cgt ctg cat tec cag ate gca tgg gca aag ctg gag tec eta 1267 
Gly Gly Arg Leu His Ser Gin lie Ala Trp Ala Lys Leu Glu Ser Leu 
375 380 385 

gta gag ggc get cgc att gca tea aag gaa ctg ttc taagctagac 1313 
Val Glu Gly Ala Arg lie Ala Ser Lys Glu Leu Phe 
390 395 400 

aacgagggtt get 1326 



<210> 762 
<211> 401 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 762 

Met Ser Gin Asn Arg lie Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie 
20 25 30 

Gly Glu Glu Glu Phe Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

lie Lys Arg Gin Val Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu 
100 105 110 

Thr Ser Phe Ser Asp Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr 
115 120 125 

Glu Asp Pro Val Ser Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn 
130 135 140 

Pro Glu Phe Thr Gly Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin 
145 150 155 160 

Thr Asp Val Asp Leu Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr 
165 170 175 



Asp Gly Phe Val Ala Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr 
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180 185 190 

Asn Lys Phe Tyr Asp Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp 
195 200 205 

Ala Leu Ser Gin Glu Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val 
210 215 220 

Gin Leu Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro 
225 230 235 240 

Glu Pro Ser Val Lys Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp 
245 250 255 

Ala lie Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu 
260 265 270 

His lie Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp lie Pro 
275 280 285 

Phe Gly Asp lie lie Gly Glu lie Leu Arg Ala Glu Val Gly Gly Phe 
290 295 300 

Ser Phe Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp 
305 310 315 320 

Glu Glu Asn Lys Leu Pro Glu Gly Ser Val lie Tyr Pro Gly Val Val 
325 330 335 

Ser His Ser lie Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg 
340 345 350 

lie Val Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val lie Ala Ser 
355 360 365 

Thr Asp Cys Gly Leu Gly Gly Arg Leu His Ser Gin lie Ala Trp Ala 
370 375 380 

Lys Leu Glu Ser Leu Val Glu Gly Ala Arg lie Ala Ser Lys Glu Leu 
385 390 395 400 

Phe 



<210> 763 
<211> 548 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (525) 

<223> FRXA02648 

<400> 763 

gac gca ccg gac ttg gca gaa gca tgg gat cag ate aac cca gag cca 48 

Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro Glu Pro 
15 10 15 



age gtg aag gat tac ttg gac tgg ate ggt aca cgc ate gat gec ate 96 



BGI-121CP 



-1032- 



Ser Val Lys Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp Ala lie 

20 25 30 

aac agt gca gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac ate 144 

Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie 
35 40 45 

tgc tgg ggc tct tgg cac gga cca cac gtc act gac ate cca ttc ggt 192 

Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly 
50 55 60 

gac ate att ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc 240 

Asp lie lie Gly Glu lie Leu Arg Ala Glu Val Gly Gly Phe Ser Phe 

65 70 75 80 

gaa ggc gca tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa 288 

Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu 

85 90 95 

aac aag ctt cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac 336 

Asn Lys Leu Pro Glu Gly Ser Val lie Tyr Pro Gly Val Val Ser His 

100 105 110 

tec ate aac get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt 384 

Ser lie Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg lie Val 
115 120 125 

cag ttc gee aag ctt gtt ggc cct gag aac gtc att gcg tec act gac 432 

Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val lie Ala Ser Thr Asp 
130 135 140 

tgt ggt ctg ggc gga cgt ctg cat tec cag ate gca tgg gca aag ctg 480 

Cys Gly Leu Gly Gly Arg Leu His Ser Gin lie Ala Trp Ala Lys Leu 

145 150 155 160 

gag tec eta gta gag ggc get cgc att gca tea aag gaa ctg ttc 525 

Glu Ser Leu Val Glu Gly Ala Arg lie Ala Ser Lys Glu Leu Phe 

165 170 175 

taagctagac aacgagggtt get 548 



<210> 764 
<211> 175 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 764 

Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro Glu Pro 
15 10 15 

Ser Val Lys Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp Ala lie 
20 25 30 

Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie 
35 40 45 

Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly 
50 55 60 

Asp lie lie Gly Glu lie Leu Arg Ala Glu Val Gly Gly Phe Ser Phe 
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65 

Glu Gly Ala Ser 



Asn Lys Leu Pro 
100 

Ser lie Asn Ala 
115 

Gin Phe Ala Lys 
130 

Cys Gly Leu Gly 
145 

Glu Ser Leu Val 



70 

Pro Arg His Ala 
85 

Glu Gly Ser Val 



Val Glu His Pro 
120 

Leu Val Gly Pro 
135 

Gly Arg Leu His 
150 

Glu Gly Ala Arg 
165 



75 

His Glu Trp Arg 
90 

lie Tyr Pro Gly 
105 

Arg Leu Val Ala 



Glu Asn Val lie 
140 

Ser Gin lie Ala 
155 

lie Ala Ser Lys 
170 



80 

Val Trp Glu Glu 
95 

Val Val Ser His 
110 

Asp Arg lie Val 
125 

Ala Ser Thr Asp 



Trp Ala Lys Leu 
160 

Glu Leu Phe 
175 



<210> 765 
<211> 784 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (784) 

<223> FRXA02658 



<400> 765 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa acgcggttag agtcgaatga 60 

gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 115 

Met Ser Gin Asn Arg 
1 5 



ate agg acc act cac gtt ggt tec ttg ccc cgt ace cca gag eta ctt 163 
lie Arg Thr Thr His Val Gly' Ser Leu Pro Arg Thr Pro Glu Leu Leu 
10 15 20 

gat gca aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 211 
Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie Gly Glu Glu Glu Phe 
25 30 35 



ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 259 
Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val lie Lys Arg Gin Val 
40 45 50 



gac ctg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 3 07 
Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 



tec ggt gca gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 3 55 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 
70 75 80 85 



ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 
Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 
90 95 100 



403 
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gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 451 

Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu Thr Ser Phe Ser Asp 
105 110 115 

cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 499 

Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 
120 125 130 

ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 547 

Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 
135 140 145 

cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 595 

Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 

150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 643 

Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 
170 175 180 

gca eta tec cca gga tct gca get cga ttg acc aac aag ttc tac gac 691 

Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 
185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 739 

Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 
200 205 210 

tac aag ate ate acc gat gca ggt ctg acc gtt cag etc gac gca 784 

Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala 
215 220 225 



<210> 766 
<211> 228 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 766 

Met Ser Gin Asn Arg lie Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie 
20 25 30 

Gly Glu Glu Glu Phe Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

lie Lys Arg Gin Val Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu 
100 105 110 
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Thr Ser Phe Ser 
115 

Glu Asp Pro Val 
130 

Pro Glu Phe Thr 
145 

Thr Asp Val Asp 



Asp Gly Phe Val 
180 

Asn Lys Phe Tyr 
195 

Ala Leu Ser Gin 
210 

Gin Leu Asp Ala 
225 



Asp Arg Arg Asp 
120 

Ser Gly lie Phe 
135 

Gly Pro lie Thr 
150 

Leu Leu Lys Lys 
165 

Ala Ala Leu Ser 



Asp Thr Asp Glu 
200 

Glu Tyr Lys lie 
215 



Arg Ala Leu Phe 



Thr Gly Arg Ala 
140 

Tyr lie Gly Gin 
155 

Gly Met Asn Ala 
170 

Pro Gly Ser Ala 
185 

Glu Val Val Ala 



lie Thr Asp Ala 
220 



Ser Glu Ala Tyr 
125 

Ser Val Gly Asn 



Glu Glu Thr Gin 
160 

Ala Gly Ala Thr 
175 

Ala Arg Leu Thr 
190 

Ala Cys Ala Asp 
205 

Gly Leu Thr Val 



<210> 767 
<211> 513 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (490) 

<223> RXA01516 

<400> 767 

tctgcacata tgggagcatg gggtgtgcgc gtgcacgatg tcccagtatc aagggacgct 60 

gttgatgttg ccgcattgtg gcgaagtgga ggaactcacc atg get gat cgt att 115 

Met Ala Asp Arg lie 

1 5 

gaa ctt aaa ggc ctt gaa tgc ttc gga cac cac ggt gtg ttc gac ttt 163 

Glu Leu Lys Gly Leu Glu Cys Phe Gly His His Gly Val Phe Asp Phe 
10 15 20 

gaa aaa gag caa ggc cag ccc ttc att gtg gat gtc acc tgc tgg atg 211 
Glu Lys Glu Gin Gly Gin Pro Phe lie Val Asp Val Thr Cys Trp Met 
25 30 35 

gat ttc gat gec gca ggt gec age gat gac ctt tec gac acc gta gat 259 
Asp Phe Asp Ala Ala Gly Ala Ser Asp Asp Leu Ser Asp Thr Val Asp 
40 45 50 

tac ggc gcg ttg gca ttg ttg gtt get gaa ate gtg gaa ggc cca tec 3 07 
Tyr Gly Ala Leu Ala Leu Leu Val Ala Glu lie Val Glu Gly Pro Ser 
55 60 65 



agg gat ttg ate gag acg gtg gee acg gaa tct gcg gat get gtg atg 
Arg Asp Leu lie Glu Thr Val Ala Thr Glu Ser Ala Asp Ala Val Met 
70 75 80 85 



355 
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gct aaa ttt gat gcg ctt cat gcg gtg gaa gta acc ate cat aag ccc 403 
Ala Lys Phe Asp Ala Leu His Ala Val Glu Val Thr lie His Lys Pro 
90 95 100 

aaa gca ccg ate cca cgt act ttt get gac gtc gcg gtg gtt gec cga 451 
Lys Ala Pro lie Pro Arg Thr Phe Ala Asp Val Ala Val Val Ala Arg 
105 110 115 

cgt tec agg aaa tec atg get get gga agg age aac gee taatgcatgc 500 
Arg Ser Arg Lys Ser Met Ala Ala Gly Arg Ser Asn Ala 
120 125 130 

agttttgtcc ate 513 



<210> 768 
<211> 130 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 768 

Met Ala Asp Arg lie Glu Leu Lys Gly Leu Glu Cys Phe Gly His His 
1 5 10 15 

Gly Val Phe Asp Phe Glu Lys Glu Gin Gly Gin Pro Phe lie Val Asp 
20 25 30 

Val Thr Cys Trp Met Asp Phe Asp Ala Ala Gly Ala Ser Asp Asp Leu 
35 40 45 

Ser Asp Thr Val Asp Tyr Gly Ala Leu Ala Leu Leu Val Ala Glu lie 
50 55 60 

Val Glu Gly Pro Ser Arg Asp Leu lie Glu Thr Val Ala Thr Glu Ser 
65 70 75 80 

Ala Asp Ala Val Met Ala Lys Phe Asp Ala Leu His Ala Val Glu Val 
85 90 95 

Thr lie His Lys Pro Lys Ala Pro lie Pro Arg Thr Phe Ala Asp Val 
100 105 110 

Ala Val Val Ala Arg Arg Ser Arg Lys Ser Met Ala Ala Gly Arg Ser 
115 120 125 

Asn Ala 
130 



<210> 769 
<211> 975 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (952) 

<223> RXA01515 



<400> 769 
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taagcctggt gctgtgacca cgacgtctgc ggtgcgcggc ggttttaaga acaacgctgc 60 

ctcccgcgct gaggtgttct ccctgattcg ggggcactaa atg aac gta tec tct 115 

Met Asn Val Ser Ser 

1 5 

ttg acc ate ccg gga cgc tgt ttg gtc atg gga att gtc aat gtc act 163 

Leu Thr lie Pro Gly Arg Cys Leu Val Met Gly lie Val Asn Val Thr 
10 15 20 

gag gat tec ttt teg gac ggt ggc aag tac att gac gtt gat cag gcg 211 
Glu Asp Ser Phe Ser Asp Gly Gly Lys Tyr lie Asp Val Asp Gin Ala 
25 30 35 

ate gcg cat gec aag gaa ttg gtg get get ggc gee gac atg att gat 259 

lie Ala His Ala Lys Glu Leu Val Ala Ala Gly Ala Asp Met lie Asp 
40 45 50 

gtc ggc ggc gag tec acc egg cct ggg gca gtg cgc gtc gac gcg tec 307 

Val Gly Gly Glu Ser Thr Arg Pro Gly Ala Val Arg Val Asp Ala Ser 
55 60 65 

gtg gaa egg gac egg gtt gtg ccg gtc att aag gcg ctt cac gac gee 355 

Val Glu Arg Asp Arg Val Val Pro Val lie Lys Ala Leu His Asp Ala 

70 75 80 85 

ggc ate cac act tec gta gac acc atg egg gee tec gtg gcg cag get 403 

Gly lie His Thr Ser Val Asp Thr Met Arg Ala Ser Val Ala Gin Ala 
90 95 100 

gee gcg ggc get ggc gtc tec atg ate aac gac gtc tct ggc ggt ttg 451 

Ala Ala Gly Ala Gly Val Ser Met lie Asn Asp Val Ser Gly Gly Leu 
105 110 115 

get gat cct gag atg ttt tct gtc atg gcg gaa gcg caa att ccc gtg 499 

Ala Asp Pro Glu Met Phe Ser Val Met Ala Glu Ala Gin lie Pro Val 
120 125 130 

tgt ttg atg cac tgg cgc acc etc caa ttc ggt gat gee gca ggt cag 547 

Cys Leu Met His Trp Arg Thr Leu Gin Phe Gly Asp Ala Ala Gly Gin 
135 140 145 

gca gat cac ggt gga gac gtt gta gee gat gtg cac gca gtg ctt gat 595 

Ala Asp His Gly Gly Asp Val Val Ala Asp Val His Ala Val Leu Asp 

150 155 160 165 

gat ctt gtc gee cgc gee acc get get ggt gtg gee gaa aac cag ate 643 

Asp Leu Val Ala Arg Ala Thr Ala Ala Gly Val Ala Glu Asn Gin lie 
170 175 180 

gtg ctt gat cca ggt ttg ggt ttt gee aaa tea cgt gaa gac aac tgg 691 

Val Leu Asp Pro Gly Leu Gly Phe Ala Lys Ser Arg Glu Asp Asn Trp 
185 190 195 

cgt ttg ctg caa gca ctg ccc gag ttt att tct gga cct ttc ccc ate 739 

Arg Leu Leu Gin Ala Leu Pro Glu Phe lie Ser Gly Pro Phe Pro lie 
200 205 210 

ctg gtg gga gca tec egg aag cga ttc ctg get ggc gtg cgc aaa gac 787 

Leu Val Gly Ala Ser Arg Lys Arg Phe Leu Ala Gly Val Arg Lys Asp 
215 220 225 
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cgt ggc eta gat gtc acc ccc att gat gec gac cca gca acc gca gcg 83 5 
Arg Gly Leu Asp Val Thr Pro lie Asp Ala Asp Pro Ala Thr Ala Ala 
230 235 240 245 

gtg acc gca gtg tct gca cat atg gga gca tgg ggt gtg cgc gtg cac 883 
Val Thr Ala Val Ser Ala His Met Gly Ala Trp Gly Val Arg Val His 
250 255 260 

gat gtc cca gta tea agg gac get gtt gat gtt gee gca ttg tgg cga 931 
Asp Val Pro Val Ser Arg Asp Ala Val Asp Val Ala Ala Leu Trp Arg 
265 270 275 

agt gga gga act cac cat ggc tgategtatt gaacttaaag gec 975 
Ser Gly Gly Thr His His Gly 
280 



<210> 770 
<211> 284 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 770 

Met Asn Val Ser Ser Leu Thr lie Pro Gly Arg Cys Leu Val Met Gly 
15 10 15 

lie Val Asn Val Thr Glu Asp Ser Phe Ser Asp Gly Gly Lys Tyr lie 
20 25 30 

Asp Val Asp Gin Ala lie Ala His Ala Lys Glu Leu Val Ala Ala Gly 
35 40 45 

Ala Asp Met lie Asp Val Gly Gly Glu Ser Thr Arg Pro Gly Ala Val 
50 55 60 

Arg Val Asp Ala Ser Val Glu Arg Asp Arg Val Val Pro Val lie Lys 
65 70 75 80 

Ala Leu His Asp Ala Gly lie His Thr Ser Val Asp Thr Met Arg Ala 
85 90 95 

Ser Val Ala Gin Ala Ala Ala Gly Ala Gly Val Ser Met lie Asn Asp 
100 105 110 

Val Ser Gly Gly Leu Ala Asp Pro Glu Met Phe Ser Val Met Ala Glu 
115 120 125 

Ala Gin lie Pro Val Cys Leu Met His Trp Arg Thr Leu Gin Phe Gly 
130 135 140 

Asp Ala Ala Gly Gin Ala Asp His Gly Gly Asp Val Val Ala Asp Val 
145 150 155 160 

His Ala Val Leu Asp Asp Leu Val Ala Arg Ala Thr Ala Ala Gly Val 
165 170 175 

Ala Glu Asn Gin lie Val Leu Asp Pro Gly Leu Gly Phe Ala Lys Ser 
180 185 190 



Arg Glu Asp Asn Trp Arg Leu Leu Gin Ala Leu Pro Glu Phe lie Ser 
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195 200 205 

Gly Pro Phe Pro lie Leu Val Gly Ala Ser Arg Lys Arg Phe Leu Ala 
210 215 220 

Gly Val Arg Lys Asp Arg Gly Leu Asp Val Thr Pro lie Asp Ala Asp 
225 230 235 240 

Pro Ala Thr. Ala Ala Val Thr Ala Val Ser Ala His Met Gly Ala Trp 
245 250 255 

Gly Val Arg Val His Asp Val Pro Val Ser Arg Asp Ala Val Asp Val 
260 265 270 

Ala Ala Leu Trp Arg Ser Gly Gly Thr His His Gly 
275 280 



<210> 771 
<211> 859 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (859) 

<223> RXA02024 

<400> 771 

cactgatgac ctggatcagg ccgtcaaatt catcgtcgat gcacacgctg gattggacgt 60 

agcgcgtctc cacaattaag cagtggctac attaggtgtt atg agt tct ttg ccg 115 

Met Ser Ser Leu Pro 

1 5 

gtc ate atg gec ate gtc aat cgc acc ccg gat tct ttc tat gac aag 163 

Val lie Met Ala lie Val Asn Arg Thr Pro Asp Ser Phe Tyr Asp Lys 
10 15 20 

ggt gcg aca ttt gag gac acc get gcg eta aac agg gca gcg gag gtc 211 
Gly Ala Thr Phe Glu Asp Thr Ala Ala Leu Asn Arg Ala Ala Glu Val 
25 30 35 

att gaa caa ggc gec ggc att gtc gat ate ggt ggg gtg aaa gec ggc 2 59 
lie Glu Gin Gly Ala Gly lie Val Asp lie Gly Gly Val Lys Ala Gly 
40 45 50 

ccg ggg gat ttc gtg teg gcg gag gaa gag ate gac cgc gtg gtg cca 3 07 
Pro Gly Asp Phe Val Ser Ala Glu Glu Glu lie Asp Arg Val Val Pro 
55 60 65 

ate ate get gcg gtg cga gaa cgt ttt cct gac att gat att tct gtt 355 
lie He Ala Ala Val Arg Glu Arg Phe Pro Asp He Asp He Ser Val 
70 75 80 85 

gat acc tgg egg gcg teg gtg get gat gtc gca gtg gcg cat gga gca 403 
Asp Thr Trp Arg Ala Ser Val Ala Asp Val Ala Val Ala His Gly Ala 
90 95 100 



acg ctg ate aat gac act tgg gee ggc cat gat cat gag ttg gtg cag 
Thr Leu He Asn Asp Thr Trp Ala Gly His Asp His Glu Leu Val Gin 



451 



BGM21CP 



-1040- 



105 110 115 

gta gca ggg cag cac aag gtg ggt tat gtc tgc teg cac acc ggc ggg 49 9 
Val Ala Gly Gin His Lys Val Gly Tyr Val Cys Ser His Thr Gly Gly 
120 125 130 

gtg att cca aga acg cga cca tat egg gtg cat ttc gat gac ate gtg 547 
Val lie Pro Arg Thr Arg Pro Tyr Arg Val His Phe Asp Asp lie Val 
135 140 145 

gee gat gta att acg gag acc acc aaa ttg gca gag caa get gtt cgt 59 5 
Ala Asp Val lie Thr Glu Thr Thr Lys Leu Ala Glu Gin Ala Val Arg 
150 155 160 165 

gee ggg gtg cca gag gaa egg gtg ttt att gat ccc acc cat gat ttc 643 
Ala Gly Val Pro Glu Glu Arg Val Phe lie Asp Pro Thr His Asp Phe 
170 175 180 

ggg aaa aac acc ttc cac gga ctg gag ctt tta cga egg ate gat gag 691 
Gly Lys Asn Thr Phe His Gly Leu Glu Leu Leu Arg Arg lie Asp Glu 
185 190 195 

gtg gtt gee acg ggc tgg ccg gtg ctg atg gee ttg agt aat aag gat 739 
Val Val Ala Thr Gly Trp Pro Val Leu Met Ala Leu Ser Asn Lys Asp 
200 205 210 

ttc att ggg gaa act ttg gaa agg ggc gtc gat aag cgt gtt get ggc 787 
Phe lie Gly Glu Thr Leu Glu Arg Gly Val Asp Lys Arg Val Ala Gly 
215 220 225 

acg ctt get gee act gee tgg gcg gcg gcg cgc ggc gtt gcg get ttt 83 5 
Thr Leu Ala Ala Thr Ala Trp Ala Ala Ala Arg Gly Val Ala Ala Phe 
230 235 240 245 

cgc gtg cat gaa gtt gcg gaa acc 859 
Arg Val His Glu Val Ala Glu Thr 
250 



<210> 772 
<211> 253 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 772 

Met Ser Ser Leu Pro Val lie Met Ala lie Val Asn Arg Thr Pro Asp 
15 10 15 

Ser Phe Tyr Asp Lys Gly Ala Thr Phe Glu Asp Thr Ala Ala Leu Asn 
20 25 30 

Arg Ala Ala Glu Val lie Glu Gin Gly Ala Gly lie Val Asp lie Gly 
35 40 45 ' 

Gly Val Lys Ala Gly Pro Gly Asp Phe Val Ser Ala Glu Glu Glu lie 
50 55 60 

Asp Arg Val Val Pro lie lie Ala Ala Val Arg Glu Arg Phe Pro Asp 
65 70 75 80 



lie Asp lie Ser Val Asp Thr Trp Arg Ala Ser Val Ala Asp Val Ala 
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85 90 95 

Val Ala His Gly Ala Thr Leu lie Asn Asp Thr Trp Ala Gly His Asp 
100 105 110 

His Glu Leu Val Gin Val Ala Gly Gin His Lys Val Gly Tyr Val Cys 
115 120 125 

Ser His Thr Gly Gly Val lie Pro Arg Thr Arg Pro Tyr Arg Val His 
130 135 140 

Phe Asp Asp lie Val Ala Asp Val lie Thr Glu Thr Thr Lys Leu Ala 
145 150 155 160 

Glu Gin Ala Val Arg Ala Gly Val Pro Glu Glu Arg Val Phe lie Asp 
165 170 175 

Pro Thr His Asp Phe Gly Lys Asn Thr Phe His Gly Leu Glu Leu Leu 
180 185 190 

Arg Arg lie Asp Glu Val Val Ala Thr Gly Trp Pro Val Leu Met Ala 
195 200 205 

Leu Ser Asn Lys Asp Phe lie Gly Glu Thr Leu Glu Arg Gly Val Asp 
210 215 220 

Lys Arg Val Ala Gly Thr Leu Ala Ala Thr Ala Trp Ala Ala Ala Arg 
225 230 235 240 

Gly Val Ala Ala Phe Arg Val His Glu Val Ala Glu Thr 
245 250 



<210> 773 
<211> 684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (661) 

<223> RXA01719 

<400> 773 

ccatatggtc ggtgcactgg ctggaagtgg cggtattgca ctggtgactt cgtcgattgc 60 

cgaggacggt ctggttgatg ttgtgctggg gagaatgtaa atg aat ate ate att 115 

Met Asn lie lie lie 

1 5 

ctt get ggt ggc gag ggt aaa cgc atg ggt ggg gtg gat" aag get get 163 

Leu Ala Gly Gly Glu Gly Lys Arg Met Gly Gly Val Asp Lys Ala Ala 
10 15 20 

gtg gcg gtg gat ggt cgc acg ctg ctg gat ate ctg ctt tea cag ctg 211 
Val Ala Val Asp Gly Arg Thr Leu Leu Asp lie Leu Leu Ser Gin Leu 
25 30 35 

gat cca gaa gat gac gtc gtg gtg gtt tec ccc gcg ate ate gac gga 259 
Asp Pro Glu Asp Asp Val Val Val Val Ser Pro Ala lie lie Asp Gly 
40 45 50 
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atc acg act gtc tgc gag gaa cct ccg ctt ggc ggg ccg gtc gcg gga 3 07 

lie Thr Thr Val Cys Glu Glu Pro Pro Leu Gly Gly Pro Val Ala Gly 

55 60 65 

ate gag gca ggg ctg aat tct ttt gag cac gec cat gaa ttc act gcg 3 55 

lie Glu Ala Gly Leu Asn Ser Phe Glu His Ala His Glu Phe Thr Ala 

70 75 80 85 

att ctt gec gtg gac gcg cct tat tct gca gcg atg ctg ccc eta ctt 403 

lie Leu Ala Val Asp Ala Pro Tyr Ser Ala Ala Met Leu Pro Leu Leu 

90 95 100 

cag gca cag att ggc aaa gec gat gtg gec gta acc ctt get gec gat 451 

Gin Ala Gin lie Gly Lys Ala Asp Val Ala Val Thr Leu Ala Ala Asp 

105 110 115 

ggc tgg gta caa ccg ttg tgc gcg ctg tgg aga agt ggc age eta gaa 499 

Gly Trp Val Gin Pro Leu Cys Ala Leu Trp Arg Ser Gly Ser Leu Glu 

120 125 130 

gcg gtg att cac age ctg ggc gag act aga aat cga ccg gca aaa gcg 547 

Ala Val lie His Ser Leu Gly Glu Thr Arg Asn Arg Pro Ala Lys Ala 

135 140 145 

tta ctg aag caa gcg gga cac att gtg gaa gtg ggt ggc gat ggc act 59 5 

Leu Leu Lys Gin Ala Gly His lie Val Glu Val Gly Gly Asp Gly Thr 

150 155 160 165 

gaa aaa gac tac gat acg gtg get gaa ctg gag gta ttg ggc aac gta 643 

Glu Lys Asp Tyr Asp Thr Val Ala Glu Leu Glu Val Leu Gly Asn Val 

170 175 180 

acg etc cct aaa gee cac tgatgagaaa cgtgagctct get 684 
Thr Leu Pro Lys Ala His 
185 



<210> 774 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 774 

Met Asn lie lie lie Leu Ala Gly Gly Glu Gly Lys Arg Met Gly Gly 
15 10 15 

Val Asp Lys Ala Ala Val Ala Val Asp Gly Arg Thr Leu Leu Asp lie 
20 25 30 

Leu Leu Ser Gin Leu Asp Pro Glu Asp Asp Val Val Val Val Ser Pro 
35 40 45 

Ala lie lie Asp Gly lie Thr Thr Val Cys Glu Glu Pro Pro Leu Gly 
50 55 60 

Gly Pro Val Ala Gly lie Glu Ala Gly Leu Asn Ser Phe Glu His Ala 
65 70 75 80 



His Glu Phe Thr Ala lie Leu Ala Val Asp Ala Pro Tyr Ser Ala Ala 
85 90 95 



BGI-121CP 



-1043- 



Met Leu Pro Leu Leu Gin Ala Gin lie Gly Lys Ala Asp Val Ala Val 

100 105 110 

Thr Leu Ala Ala Asp Gly Trp Val Gin Pro Leu Cys Ala Leu Trp Arg 
115 120 125 

Ser Gly Ser Leu Glu Ala Val lie His Ser Leu Gly Glu Thr Arg Asn 
130 135 140 

Arg Pro Ala Lys Ala Leu Leu Lys Gin Ala Gly His lie Val Glu Val 
145 150 155 160 

Gly Gly Asp Gly Thr Glu Lys Asp Tyr Asp Thr Val Ala Glu Leu Glu 
165 170 175 

Val Leu Gly Asn Val Thr Leu Pro Lys Ala His 

180 185 



<210> 775 
<211> 1332 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1309) 

<223> RXA01720 

<400> 775 

acacccgttt gagaatctca acctcttaaa acagcgcgaa ctattgattt ggcaactacc 60 

ctatatattt gagtgtttat tgtcgaaaaa ggggtttcaa gtg gca cag caa cgc 115 

Val Ala Gin Gin Arg 
1 5 

age gtc gat gac tat ctt tec att ttg ata gac age gtc gca ccg ctt 163 
Ser Val Asp Asp Tyr Leu Ser lie Leu lie Asp Ser Val Ala Pro Leu 
10 15 20 

ccg cca gta aaa acc cct ate etc ggc gcg cat ccg tta agt cac ctt 211 
Pro Pro Val Lys Thr Pro lie Leu Gly Ala His Pro Leu Ser His Leu 
25 30 35 

gca gag gat gtt gtc gcg aca att cct ate ccg aaa ttt act aat tct 259 
Ala Glu Asp Val Val Ala Thr lie Pro lie Pro Lys Phe Thr Asn Ser 
40 45 50 

get gtt gat ggt tac gee att ttg aaa gaa .gac ate cat ggc age ggg 3 07 
Ala Val Asp Gly Tyr Ala lie Leu Lys Glu Asp lie His Gly Ser Gly 
55 60 65 

ccg tgg aca ttt ctt gtg ggc ggt gat act ccg gcg ggt tct gcg ccg 355 
Pro Trp Thr Phe Leu Val Gly Gly Asp Thr Pro Ala Gly Ser Ala Pro 
70 75 80 85 

gcg age att aat aat gga aaa gec ate cgt gtg atg aca ggt gga ccc 403 
Ala Ser lie Asn Asn Gly Lys Ala lie Arg Val Met Thr Gly Gly Pro 
90 95 100 
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gtc cca tec 
Val Pro Ser 



aat get ccg 
Asn Ala Pro 
120 

eta cca ggt 
Leu Pro Gly 
135 

gaa ggc gaa 
Glu Gly Glu 
150 

gtg teg acg 
Val Ser Thr 



tgc cct egg 
Cys Pro Arg 



aat ccc tgg 
Asn Pro Trp 
200 

eta aaa cgc 
Leu Lys Arg 
215 

tct gag act 
Ser Glu Thr 
230 

gat gtg ate 
Asp Val lie 



gtc aaa gee 
Val Lys Ala 



gcg atg aag 
Ala Met Lys 
280 

aaa gtg gtg 
Lys Val Val 
295 

agg etc ttt 

Arg Leu Phe 
310 

ctg gcg teg 
Leu Ala Ser 



gcg ctg aag 



acc aac aag 
Thr Asn Lys 
105 

gtg gat cac 
Val Asp His 



gag agg aat 
Glu Arg Asn 



att gcg gtt 
lie Ala Val 
155 

gtg att tea 
Val lie Ser 
170 

gtt gcg gtg 
Val Ala Val 
185 

ggt ate cct 
Gly lie Pro 



gtg ggg att 
Val Gly lie 



gca ttg agg 
Ala Leu Arg 
235 

ate act gtg 
lie Thr Val 
250 

gtg gga act 
Val Gly Thr 
265 

ccg ggt aaa 
Pro Gly Lys 



tgt ctg ccg 
Cys Leu Pro 



gtt gtt ccg 
Val Val Pro 
315 

ata age gaa 
lie Ser Glu 
330 

gcg egg gag 



gac atg ate 
Asp Met lie 
110 

teg ctt cct 
Ser Leu Pro 
125 

aat att cgc 
Asn lie Arg 
140 

get gcg ggg 
Ala Ala Gly 



gtt ggc cat 
Val Gly His 



ate act acc 
lie Thr Thr 
190 

aat tec aat 
Asn Ser Asn 
205 

aag gat ccg 
Lys Asp Pro 
220 

gag acg etc 
Glu Thr Leu 



ggt ggg ate 
Gly Gly lie 



aag act ggt 
Lys Thr Gly 
270 

ccg caa ggt 
Pro Gin Gly 
285 

gga aac ccg 
Gly Asn Pro 
300 

gta att gag 
Val lie Glu 



etc cct gtg 
Leu Pro Val 



ggc ccc gta 



gtg gtt cca 
Val Val Pro 



aca gaa ate 
Thr Glu lie 



cat get ggt 
His Ala Gly 
145 

acg gca ttt 
Thr Ala Phe 
160 

gac act gta 
Asp Thr Val 
175 

ggt gat gag 
Gly Asp Glu 



ggg ccg atg 
Gly Pro Met 



cag cat ttc 
Gin His Phe 
225 

gat aag cct 
Asp Lys Pro 
240 

teg gcg ggc 
Ser Ala Gly 
255 

ggt ttt gaa 
Gly Phe Glu 



cat ggg cag 
His Gly Gin 



gtg gcg gcg 
Val Ala Ala 
305 

aga tta ggg 
Arg Leu Gly 
320 

gtg gcg ctg 
Val Ala Leu 
335 

ttg gcg ata 



gtg gag etc 
Val Glu Leu 
115 

acg ate aat 
Thr lie Asn 
130 

gag cat ctt 
Glu His Leu 



gat gcg ggt 
Asp Ala Gly 



aaa gee cat 
Lys Ala His 
180 

eta aac cag 
Leu Asn Gin 
195 

ctg gtt gcg 
Leu Val Ala 
210 

cat tec gat 
His Ser Asp 



gca gag gtt 
Ala Glu Val 



gcg ttc gat 
Ala Phe Asp 
260 

ttc ttc ccc 
Phe Phe Pro 
275 

tgg ggc gac 
Trp Gly Asp 
290 

tgg gtt agt 
Trp Val Ser 



ggt gga aag 
Gly Gly Lys 



cgc teg aac 
Arg Ser Asn 
340 

ccg gtg gcg 



acc 451 
Thr 



gag 499 
Glu 



aaa 547 
Lys 



act 595 

Thr 

165 

cct 643 
Pro 



gga 6 91 
Gly 



gag 73 9 
Glu 



gat 787 
Asp 



gcg 835 

Ala 

245 

gtg 883 
Val 



att 931 
He 



gca 979 
Ala 



ttt 1027 
Phe 



agg 1075 

Arg 

325 

egg 1123 
Arg 



att 1171 
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Ala Leu Lys Ala Arg Glu Gly Pro Val Leu Ala lie Pro Val Ala lie 
345 350 355 

gat tgg gag aaa aga atg gca aat tct cag gca cat cga tec cat atg 1219 
Asp Trp Glu Lys Arg Met Ala Asn Ser Gin Ala His Arg Ser His Met 
360 365 370 

gtc ggt gca ctg get gga agt ggc ggt att gca ctg gtg act teg teg 1267 
Val Gly Ala Leu Ala Gly Ser Gly Gly lie Ala Leu Val Thr Ser Ser 
375 380 385 

att gee gag gac ggt ctg gtt gat gtt gtg ctg ggg aga atg 13 09 

lie Ala Glu Asp Gly Leu Val Asp Val Val Leu Gly Arg Met 
390 395 400 

taaatgaata tcatcattct tgc 1332 



<210> 776 
<211> 403 
<212> PRT 

<213> Corynebacterium glutamicum ' 
<400> 776 

Val Ala Gin Gin Arg Ser Val Asp Asp Tyr Leu Ser lie Leu lie Asp 
15 10 15 

Ser Val Ala Pro Leu Pro Pro Val Lys Thr Pro lie Leu Gly Ala His 
20 25 30 

Pro Leu Ser His Leu Ala Glu Asp Val Val Ala Thr lie Pro lie Pro 
35 40 45 

Lys Phe Thr Asn Ser Ala Val Asp Gly Tyr Ala lie Leu Lys Glu Asp 
50 55 60 

lie His Gly Ser Gly Pro Trp Thr Phe Leu Val Gly Gly Asp Thr Pro 
65 70 75 80 

Ala Gly Ser Ala Pro Ala Ser lie Asn Asn Gly Lys Ala lie Arg Val 
85 90. 95 

Met Thr Gly Gly Pro Val Pro Ser Thr Asn Lys Asp Met lie Val Val 
100 105 110 

Pro Val Glu Leu Thr Asn Ala Pro Val Asp His Ser Leu Pro Thr Glu 
115 120 125 

lie Thr lie Asn Glu Leu Pro Gly Glu Arg Asn Asn lie Arg His Ala 
130 135 140 

Gly Glu His Leu Lys Glu Gly Glu lie Ala Val Ala Ala Gly Thr Ala 
145 150 155 160 

Phe Asp Ala Gly Thr Val Ser Thr Val lie Ser Val Gly His Asp Thr 
165 170 175 

Val Lys Ala His Pro Cys Pro Arg Val Ala Val lie Thr Thr Gly Asp 
180 185 190 



Glu Leu Asn Gin Gly Asn Pro Trp Gly lie Pro Asn Ser Asn Gly Pro 
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195 200 205 

Met Leu Val Ala Glu Leu Lys Arg Val Gly lie Lys Asp Pro Gin His 
210 215 220 

Phe His Ser Asp Asp Ser Glu Thr Ala Leu Arg Glu Thr Leu Asp Lys 
225 230 235 240 

Pro Ala Glu Val Ala Asp Val lie lie Thr Val Gly Gly lie Ser Ala 
245 250 255 

Gly Ala Phe Asp Val Val Lys Ala Val Gly Thr Lys Thr Gly Gly Phe 
260 265 270 

Glu Phe Phe Pro lie Ala Met Lys Pro Gly Lys Pro Gin Gly His Gly 
275 280 285 

Gin Trp Gly Asp Ala Lys Val Val Cys Leu Pro Gly Asn Pro Val Ala 
290 295 300 

Ala Trp Val Ser Phe Arg Leu Phe Val Val Pro Val lie Glu Arg Leu 
305 310 315 320 

Gly Gly Gly Lys Arg Leu Ala Ser lie Ser Glu Leu Pro Val Val Ala 
325 330 335 

Leu Arg Ser Asn Arg Ala Leu Lys Ala Arg Glu Gly Pro Val Leu Ala 
340 345 350 

lie Pro Val Ala lie Asp Trp Glu Lys Arg Met Ala Asn Ser Gin Ala 
355 360 365 

His Arg Ser His Met Val Gly Ala Leu Ala Gly Ser Gly Gly lie Ala 
370 375 380 

Leu Val Thr Ser Ser lie Ala Glu Asp Gly Leu Val Asp Val Val Leu 
385 390 395 400 

Gly Arg Met 



<210> 777 

<211> 1237 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (2) . . (1207) 

<223> RXS03223 

<400> 777 

tcca gag cca gtg cgt att get att gca gag gca ctg ggt ttg atg tgc 49 
Pro Glu Pro Val Arg lie Ala lie Ala Glu Ala Leu Gly Leu Met Cys 
1 5 10 15 



gcg gaa gag gtt caa get agt cgt get ttg ccg ggt ttc gcg caa gca 97 
Ala Glu Glu Val Gin Ala Ser Arg Ala Leu Pro Gly Phe Ala Gin Ala 
20 25 30 
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gcg att gat ggt tat gcg gtt cga gca gtc gat gtc ggc ggc gag aag 145 

Ala lie Asp Gly Tyr Ala Val Arg Ala Val Asp Val Gly Gly Glu Lys 
35 40 45 

teg ttt age cag caa ctg ccg gtt get cct ccg gaa aaa tec ctg ccc 193 

Ser Phe Ser Gin Gin Leu Pro Val Ala Pro Pro Glu Lys Ser Leu Pro 
50 55 60 

gtg gtg ggt gaa gta get gcg ggt tct cag cag ccg ttg cgc ctg cag 241 

Val Val Gly Glu Val Ala Ala Gly Ser Gin Gin Pro Leu Arg Leu Gin 

65 70 75 80 

cct aaa caa gca gtc atg gtc cac ace ggt gcg cca ctg ccg atg ctt 289 

Pro Lys Gin Ala Val Met Val His Thr Gly Ala Pro Leu Pro Met Leu 

85 90 95 

gcg gat gcg gtg ctg ccc atg gcg tgg tea gat cgt ggc cgc aaa cga 3 37 

Ala Asp Ala Val Leu Pro Met Ala Trp Ser Asp Arg Gly Arg Lys Arg 

100 105 110 

gta ace gcg cag cga cct gtg cgc tct ggc gag ttt gtg cgc aaa gaa 3 85 

Val Thr Ala Gin Arg Pro Val Arg Ser Gly Glu Phe Val Arg Lys Glu 
115 120 125 

ggc gat gac ate caa ccg gga gac ate gca gtc age gec ggc gcg gtc 43 3 

Gly Asp Asp lie Gin Pro Gly Asp lie Ala Val Ser Ala Gly Ala Val 
130 135 140 

tta ggc cct gee caa att ggt ttg etc gca get gtt ggt cgc tec aaa 481 

Leu Gly Pro Ala Gin lie Gly Leu Leu Ala Ala Val Gly Arg Ser Lys 

145 150 155 160 

gtg ttg gtg tac cca cgc cca cgc atg teg gtt ate tec gta ggc get 529 

Val Leu Val Tyr Pro Arg Pro Arg Met Ser Val lie Ser Val Gly Ala 

165 170 175 

gaa ctt gtt gat att gat cgc cag cca ggc etc ggc cag gtt tat gat 577 

Glu Leu Val Asp lie Asp Arg Gin Pro Gly Leu Gly Gin Val Tyr Asp 

180 185 190 

gtc aat tec tat tct ctg get gee gee ggt agg gaa gcg ggc gca gat 625 

Val Asn Ser Tyr Ser Leu Ala Ala Ala Gly Arg Glu Ala Gly Ala Asp 
195 200 205 

gtg tac cgc tac ggc att get gee ggt gaa cct cgt cgc ate aaa gag 673 

Val Tyr Arg Tyr Gly lie Ala Ala Gly Glu Pro Arg Arg lie Lys Glu 
210 215 220 

ate att gaa tec cag atg ctg cgc teg gaa ate ate gtc ate acc gga 721 

lie lie Glu Ser Gin Met Leu Arg Ser Glu lie lie Val lie Thr Gly 

225 230 235 240 

get gtt ggc ggt get ggt tea get ggc gtg cgc cag gtt etc aac gag 769 

Ala Val Gly Gly Ala Gly Ser Ala Gly Val Arg Gin Val Leu Asn Glu 

245 250 255 

eta ggc gat ate gac acc gaa cgc gtc gca atg cac ccc ggt tct gtc 817 

Leu Gly Asp lie Asp Thr Glu Arg Val Ala Met His Pro Gly Ser Val 

260 265 270 



caa gga ttc ggt ctg etc ggc gag aac aag att cca tgc 'ttc ctt ctg 



865 
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Gln Gly Phe Gly Leu Leu Gly Glu Asn Lys lie Pro Cys Phe Leu Leu 

275 280 285 

cct tec aat ccg gtg gcg teg tta gtt att ttt gaa acc ttc gtc cgc 913 

Pro Ser Asn Pro Val Ala Ser Leu Val lie Phe Glu Thr Phe Val Arg 

290 295 300 

ccg gtc gtg cgc atg age ctg ggc aag age aat gcg gcg cgc egg gtt 961 

Pro Val Val Arg Met Ser Leu Gly Lys Ser Asn Ala Ala Arg Arg Val 
305 310 315 320 

gtt cga get cga gcg etc aac cac gtt gtg tct gtg gcg ggt cga aaa 1009 

Val Arg Ala Arg Ala Leu Asn His Val Val Ser Val Ala Gly Arg Lys 
325 330 335 

ggt ttc ate agg tec agg etc atg cgc gat gca gaa acc cag gac tac 1057 

Gly Phe lie Arg Ser Arg Leu Met Arg Asp Ala Glu Thr Gin Asp Tyr 

340 345 350 

etc gtg gag get ttg ggt ggt gca acg ggc gca cca teg cac eta ttg 1105 

Leu Val Glu Ala Leu Gly Gly Ala Thr Gly Ala Pro Ser His Leu Leu 

355 360 365 

gca gga ttg tec gaa gca aac ggt atg ate cgc att cca gaa gat gtc 1153 

Ala Gly Leu Ser Glu Ala Asn Gly Met lie Arg lie Pro Glu Asp Val 

370 375 380 

aca gaa ate cga ccg gga gat gtc gtg gac gtg ate ttc ctt gee caa 1201 

Thr Glu lie Arg Pro Gly Asp Val Val Asp Val lie Phe Leu Ala Gin 
385 390 395 400 

ggt cga tagttcgatg egtaatgeae cgtcaggtcc 1237 
Gly Arg 



<210> 778 
<211> 402 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 778 

Pro Glu Pro Val Arg lie Ala lie Ala Glu Ala Leu Gly Leu Met Cys 
15 10 15 

Ala Glu Glu Val Gin Ala Ser Arg Ala Leu Pro Gly Phe Ala Gin Ala 
20 25 30 

Ala lie Asp Gly Tyr Ala Val Arg Ala Val Asp Val Gly Gly Glu Lys 
35 40 45 

Ser Phe Ser Gin Gin Leu Pro Val Ala Pro Pro Glu Lys Ser Leu Pro 
50 55 60 

Val Val Gly Glu Val Ala Ala Gly Ser Gin Gin Pro Leu Arg Leu Gin 
65 70 75 80 

Pro Lys Gin Ala Val Met Val His Thr Gly Ala Pro Leu Pro Met Leu 
85 90 95 



Ala Asp Ala Val Leu Pro Met Ala Trp Ser Asp Arg Gly Arg Lys Arg 
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100 105 110 

Val Thr Ala Gin Arg Pro Val Arg Ser Gly Glu Phe Val Arg Lys Glu 
115 120 125 

Gly Asp Asp lie Gin Pro Gly Asp lie Ala Val Ser Ala Gly Ala Val 
130 135 140 

Leu Gly Pro Ala Gin lie Gly Leu Leu Ala Ala Val Gly Arg Ser Lys 
145 150 155 160 

Val Leu Val Tyr Pro Arg Pro Arg Met Ser Val lie Ser Val Gly Ala 
165 170 175 

Glu Leu Val Asp lie Asp Arg Gin Pro Gly Leu Gly Gin Val Tyr Asp 
180 185 190 

Val Asn Ser Tyr Ser Leu Ala Ala Ala Gly Arg Glu Ala Gly Ala Asp 
195 200 205 

Val Tyr Arg Tyr Gly lie Ala Ala Gly Glu Pro Arg Arg lie Lys Glu 
210 215 220 

lie lie Glu Ser Gin Met Leu Arg Ser Glu lie lie Val lie Thr Gly 
225 230 235 240 

Ala Val Gly Gly Ala Gly Ser Ala Gly Val Arg Gin Val Leu Asn Glu 
245 250 255 

Leu Gly Asp lie Asp Thr Glu Arg Val Ala Met His Pro Gly Ser Val 
260 265 270 

Gin Gly Phe Gly Leu Leu Gly Glu Asn Lys lie Pro Cys Phe Leu Leu 
275 280 285 

Pro Ser Asn Pro Val Ala Ser Leu Val lie Phe Glu Thr Phe Val Arg 
290 295 300 

Pro Val Val Arg Met Ser Leu Gly Lys Ser Asn Ala Ala Arg Arg Val 
305 310 315 320 

Val Arg Ala Arg Ala Leu Asn His Val Val Ser Val Ala Gly Arg Lys 
325 330 335 

Gly Phe lie Arg Ser Arg Leu Met Arg Asp Ala Glu Thr Gin Asp Tyr 
340 345 350 

Leu Val Glu Ala Leu Gly Gly Ala Thr Gly Ala Pro Ser His Leu Leu 
355 360 365 

Ala Gly Leu Ser Glu Ala Asn Gly Met lie Arg lie Pro Glu Asp Val 
370 375 380 

Thr Glu lie Arg Pro Gly Asp Val Val Asp Val lie Phe Leu Ala Gin 
385 390 395 400 

Gly Arg 



<210> 779 
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<211> 1229 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1206) 

<223> FRXA01970 

<400> 779 

cca gag cca gtg cgt att get att gca gag gca ctg ggt ttg atg tgc 48 
Pro Glu Pro Val Arg lie Ala lie Ala Glu Ala Leu Gly Leu Met Cys 
15 10 15 

gcg gaa gag gtt caa get agt cgt get ttg ccg ggt ttc gcg caa gca 96 
Ala Glu Glu Val Gin Ala Ser Arg Ala Leu Pro Gly Phe Ala Gin Ala 
20 25 30 

gcg att gat ggt tat gcg gtt cga gca gtc gat gtc ggc ggc gag aag 144 
Ala lie Asp Gly Tyr Ala Val Arg Ala Val Asp Val Gly Gly Glu Lys 
35 40 45 

teg ttt age cag caa ctg ccg gtt get cct ccg gaa aaa tec ctg ccc 192 
Ser Phe Ser Gin Gin Leu Pro Val Ala Pro Pro Glu Lys Ser Leu Pro 
50 55 60 

gtg gtg ggt gaa gta get gcg ggt tct cag cag ccg ttg cgc ctg cag 240 
Val Val Gly Glu Val Ala Ala Gly Ser Gin Gin Pro Leu Arg Leu Gin 
65 70 75 80 

cct aaa caa gca gtc atg gtc cac acc ggt gcg cca ctg ccg atg ctt 288 
Pro Lys Gin Ala Val Met Val His Thr Gly Ala Pro Leu Pro Met Leu 
85 90 95 

gcg gat gcg gtg ctg ccc atg gcg tgg tea gat cgt ggc cgc aaa cga 33 6 
Ala Asp Ala Val Leu Pro Met Ala Trp Ser Asp Arg Gly Arg Lys Arg 
100 105 110 

gta acc gcg cag cga cct gtg cgc tct ggc gag ttt gtg cgc aaa gaa 3 84 
Val Thr Ala Gin Arg Pro Val Arg Ser Gly Glu Phe Val Arg Lys Glu 
115 120 125 

ggc gat gac ate caa ccg gga gac ate gca gtc age gee ggc gcg gtc 432 
Gly Asp Asp lie Gin Pro Gly Asp lie Ala Val Ser Ala Gly Ala Val 
130 135 140 

tta ggc cct gec caa att ggt ttg etc gca get gtt ggt cgc tec aaa 480 
Leu Gly Pro Ala Gin lie Gly Leu Leu Ala Ala Val Gly Arg Ser Lys 
145 150 155 160 

gtg ttg gtg tac cca cgc cca cgc atg teg gtt ate tec gta ggc get 528 
Val Leu Val Tyr Pro Arg Pro Arg Met Ser Val lie Ser Val Gly Ala 
165 170 175 

gaa ctt gtt gat att gat cgc cag cca ggc etc ggc cag gtt tat gat 576 
Glu Leu Val Asp lie Asp Arg Gin Pro Gly Leu Gly Gin Val Tyr Asp 
180 185 190 

gtc aat tec tat tct ctg get gee gee ggt agg gaa gcg ggc gca gat 624 
Val Asn Ser Tyr Ser Leu Ala Ala Ala Gly Arg Glu Ala Gly Ala Asp 
195 200 205 
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gtg tac cgc tac ggc att get gec ggt gaa cct cgt cgc ate aaa gag 672 

Val Tyr Arg Tyr Gly lie Ala Ala Gly Glu Pro Arg Arg lie Lys Glu 

210 215 220 

ate att gaa tec cag atg ctg cgc teg gaa ate ate gtc ate ace gga 720 

lie lie Glu Ser Gin Met Leu Arg Ser Glu lie lie Val lie Thr Gly 

225 230 235 240 

get gtt ggc ggt get ggt tea get ggc gtg cgc cag gtt etc aac gag 768 

Ala Val Gly Gly Ala Gly Ser Ala Gly Val Arg Gin Val Leu Asn Glu 

245 250 255 

eta ggc gat ate gac ace gaa cgc gtc gca atg cac ccc ggt tct gtc 816 

Leu Gly Asp lie Asp Thr Glu Arg Val Ala Met His Pro Gly Ser Val 

260 265 270 

caa gga ttc ggt ctg etc ggc gag aac aag att cca tgc ttc ctt ctg 864 

Gin Gly Phe Gly Leu Leu Gly Glu Asn Lys lie Pro Cys Phe Leu Leu 

275 280 285 

cct tec aat ccg gtg gcg teg tta gtt att ttt gaa ace ttc gtc cgc 912 

Pro Ser Asn Pro Val Ala Ser Leu Val lie Phe Glu Thr Phe Val Arg 

290 295 300 

ccg gtc gtg cgc atg age ctg ggc aag age aat gcg gcg cgc egg gtt 960 

Pro Val Val Arg Met Ser Leu Gly Lys Ser Asn Ala Ala Arg Arg Val 

305 310 315 320 

gtt cga get cga gcg etc aac cac gtt gtg tct gtg gcg ggt cga aaa 1008 

Val Arg Ala Arg Ala Leu Asn His Val Val Ser Val Ala Gly Arg Lys 

325 330 335 

ggt ttc ate agg tec agg etc atg cgc gat gca gaa ace cag gac tac 1056 

Gly Phe lie Arg Ser Arg Leu Met Arg Asp Ala Glu Thr Gin Asp Tyr 

340 345 350 

etc gtg gag get ttg ggt ggt gca acg ggc gca cca teg cac eta ttg 1104 

Leu Val Glu Ala Leu Gly Gly Ala Thr Gly Ala Pro Ser His Leu Leu 

355 360 365 

gca gga ttg tec gaa gca aac ggt atg ate cgc att cca gaa gat gtc 1152 

Ala Gly Leu Ser Glu Ala Asn Gly Met lie Arg lie Pro Glu Asp Val 

370 375 380 

aca gaa ate cga ccg gga gat gtc gtg gac gtg ate ttc ctt gee caa 1200 

Thr Glu lie Arg Pro Gly Asp Val Val Asp Val lie Phe Leu Ala Gin 

385 390 395 400 

ggt cga tagttcgatg egtaatgeae cgt 1229 
Gly Arg 



<210> 780 
<211> 402 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 780 

Pro Glu Pro Val Arg lie Ala lie Ala Glu Ala Leu Gly Leu Met Cys 



■o 
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15 10 15 

Ala Glu Glu Val Gin Ala Ser Arg Ala Leu Pro Gly Phe Ala Gin Ala 
20 25 30 

Ala lie Asp Gly Tyr Ala Val Arg Ala Val Asp Val Gly Gly Glu Lys 
35 40 45 

Ser Phe Ser Gin Gin Leu Pro Val 'Ala Pro Pro Glu Lys Ser Leu Pro 
50 55 60 

Val Val Gly Glu Val Ala Ala Gly Ser Gin Gin Pro Leu Arg Leu Gin 
65 70 75 80 

Pro Lys Gin Ala Val Met Val His Thr Gly Ala Pro Leu Pro Met Leu 
85 90 95 

Ala Asp Ala Val Leu Pro Met Ala Trp Ser Asp Arg Gly Arg Lys Arg 
100 105 110 

Val Thr Ala Gin Arg Pro Val Arg Ser Gly Glu Phe Val Arg Lys Glu 
115 120 125 

Gly Asp Asp lie Gin Pro Gly Asp lie Ala Val Ser Ala Gly Ala Val 
130 135 140 

Leu Gly Pro Ala Gin lie Gly Leu Leu Ala Ala Val Gly Arg Ser Lys 
145 150 155 160 

Val Leu Val Tyr Pro Arg Pro Arg Met Ser Val lie Ser Val Gly Ala 
165 170 175 

Glu Leu Val Asp lie Asp Arg Gin Pro Gly Leu Gly Gin Val Tyr Asp 
180 185 190 

Val Asn Ser Tyr Ser Leu Ala Ala Ala Gly Arg Glu Ala Gly Ala Asp 
195 200 205 

Val Tyr Arg Tyr Gly lie Ala Ala Gly Glu Pro Arg Arg lie Lys Glu 
210 215 220 

lie lie Glu Ser Gin Met Leu Arg Ser Glu lie lie Val lie Thr Gly 
225 230 235 240 

Ala Val Gly Gly Ala Gly Ser Ala Gly Val Arg Gin Val Leu Asn Glu 
.245 250 255 

Leu Gly Asp lie Asp Thr Glu Arg Val Ala Met His Pro Gly Ser Val 
260 265 270 

Gin Gly Phe Gly Leu Leu Gly Glu Asn Lys lie Pro Cys Phe Leu Leu 
275 280 285 

Pro Ser Asn Pro Val Ala Ser Leu Val lie Phe Glu Thr Phe Val Arg 
290 295 300 

Pro Val Val Arg Met Ser Leu Gly Lys Ser Asn Ala Ala Arg Arg Val 
305 310 315 320 

Val Arg Ala Arg Ala Leu Asn His Val Val Ser Val Ala Gly Arg Lys 
325 330 335 
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Gly Phe lie Arg Ser Arg 
340 

Leu Val Glu Ala Leu Gly 
355 

Ala Gly Leu Ser Glu Ala 
370 

Thr Glu lie Arg Pro Gly 
385 390 

Gly Arg 



Leu Met Arg Asp Ala 
345 

Gly Ala Thr Gly Ala 
360 

Asn Gly Met lie Arg 
375 

Asp Val Val Asp Val 
395 



Glu Thr Gin Asp Tyr 
350 

Pro Ser His Leu Leu 
365 

lie Pro Glu Asp Val 
380 

lie Phe Leu Ala Gin 
400 



<210> 781 
<211> 708 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (685) 

<223> RXA02629 

<400> 781 

tacctcgcag agccgggagg tagaggttac tctgacgagt gagtaggttt aaaagagtta 60 

atctgcatct aatcaagtag ccaagtatga gtgaggaaca atg age aag gat cca 115 

Met Ser Lys Asp Pro 
1 5 

ttg gga agt ctt acc gat gtt gta gac aca cga gtt ccg ctt ccg gat 163 
Leu Gly Ser Leu Thr Asp Val Val Asp Thr Arg Val Pro Leu Pro Asp 
10 15 20 

gtt gaa ccg gat ccg gag ttc ctg aag get acg gaa aaa gaa ttc cac 211 
Val Glu Pro Asp Pro Glu Phe Leu Lys Ala Thr Glu Lys Glu Phe His 
25 30 35 

atg gca tec cag aag cgc get ctt gtt gtc ctg gtg ggc gat cat gtc 259 
Met Ala Ser Gin Lys Arg Ala Leu Val Val Leu Val Gly Asp His Val 
40 45 50 

get gag gca gat ggg act ggc cgt ttg gtt acg gag ctg etc tta gag 3 07 
Ala Glu Ala Asp Gly Thr Gly Arg Leu Val Thr Glu Leu Leu Leu Glu 
55 60 65 

tct ggc ttc aac gtg gac get gtg gtc age gtg aag tct aag aag tct 3 55 
Ser Gly Phe Asn Val Asp Ala Val Val Ser Val Lys Ser Lys Lys Ser 
70 75 80 85 

cag att agg caa get att gaa acc gca gtt gtt ggc ggc get gac ctt 403 
Gin lie Arg Gin Ala lie Glu Thr Ala Val Val Gly Gly Ala Asp Leu 
90 95 100 



gtg ctg acc ate ggc gga gtg ggc gtt ggt cct egg gat aaa act cct 451 
Val Leu Thr lie Gly Gly Val Gly Val Gly Pro Arg Asp Lys Thr Pro 
105 110 115 
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gag gca acc age get gtg ttg gac cag gac gtc cca gga ate gcg cag 499 
Glu Ala Thr Ser Ala Val Leu Asp Gin Asp Val Pro Gly lie Ala Gin 
120 125 130 

gcg ctt cgt tec tec ggt ttg gee tgt ggc gcg gtg gat gca agt gtt 547 
Ala Leu Arg Ser Ser Gly Leu Ala Cys Gly Ala Val Asp Ala Ser Val 
135 140 145 

tec cga ggc gta gcg ggc gta tec ggc tea acc gtg gtg gtc aac etc 595 
Ser Arg Gly Val Ala Gly Val Ser Gly Ser Thr Val Val Val Asn Leu 
150 155 160 165 

get gag tct cgt teg gca att cgt gat ggc atg gca act ctg aca ccg 643 
Ala Glu Ser Arg Ser Ala lie Arg Asp Gly Met Ala Thr Leu Thr Pro 
170 175 180 

ttg gtt gat ttt gtt gta gat cag ctt cgc act tec gtg gtt 685 
Leu Val Asp Phe Val Val Asp Gin Leu Arg Thr Ser Val Val 
185 190 195 

tgagttggtc gggtgtgagt aga 7 08 



<210> 782 
<211> 195 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 782 

Met Ser Lys Asp Pro Leu Gly Ser Leu Thr Asp Val Val Asp Thr Arg 
15 10 15 

Val Pro Leu Pro Asp Val Glu Pro Asp Pro Glu Phe Leu Lys Ala Thr 
20 25 30 

Glu Lys Glu Phe His Met Ala Ser Gin Lys Arg Ala Leu Val Val Leu 
35 40 45 

Val Gly Asp His Val Ala Glu Ala Asp Gly Thr Gly Arg Leu Val Thr 
50 55 60 

Glu Leu Leu Leu Glu Ser Gly Phe Asn Val Asp Ala Val Val Ser Val 
65 70 75 80 

Lys Ser Lys Lys Ser Gin lie Arg Gin Ala lie Glu Thr Ala Val Val 
85 90 95 

Gly Gly Ala Asp Leu Val Leu Thr lie Gly Gly Val Gly Val Gly Pro 
100 105 110 

Arg Asp Lys Thr Pro Glu Ala Thr Ser Ala Val Leu Asp Gin Asp Val 
115 120 125 

Pro Gly lie Ala Gin Ala Leu Arg Ser Ser Gly Leu Ala Cys Gly Ala 
130 135 140 

Val Asp Ala Ser Val Ser Arg Gly Val Ala Gly Val Ser Gly Ser Thr 
145 150 155 160 



Val Val Val Asn Leu Ala Glu Ser Arg Ser Ala lie Arg Asp Gly Met 
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165 170 175 

Ala Thr Leu Thr Pro Leu Val Asp Phe Val Val Asp Gin Leu Arg Thr 
180 185 190 

Ser Val Val 
195 



<210> 783 
<211> 402 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (379) 

<223> RXA02318 



<400> 783 

gatatacgcc acggtaccgc gtacaaaatc ccgaatatga tcatggccaa aggaggtcag 60 

cagtaagcgc atgtgcgcca ttttaaggca agatggggcc atg aat teg ctt ttc 115 

Met Asn Ser Leu Phe 
1 5 



gac gtc tec cca cac tgg tec tec gec aac gee aag etc acc gca cat 163 
Asp Val Ser Pro His Trp Ser Ser Ala Asn Ala Lys Leu Thr Ala His 
10 15 20 



ttt aac acc gga aaa ttc tec act ggc atg aaa ttt gtc aac etc att 211 
Phe Asn Thr Gly Lys Phe Ser Thr Gly Met Lys Phe Val Asn Leu lie 
25 30 35 



gee gac tec gca gaa gaa gec aac cac cac ccc gat ate ctt etc acc 259 
Ala Asp Ser Ala Glu Glu Ala Asn His His Pro Asp lie Leu Leu Thr 
40 45 50 



tat ggt ttt gtg gaa ate acc etc acc age cac gat gtg ggt gag ata 307 
Tyr Gly Phe Val Glu lie Thr Leu Thr Ser His Asp Val Gly Glu lie 
55 60 65 



acc gac cgt gat gtc gee eta gca aaa gtc ate gac gee cac gee aag 355 
Thr Asp Arg Asp Val Ala Leu Ala Lys Val lie Asp Ala His Ala Lys 
70 75 80 85 



acc ttg gee att teg gca gag get taaggttaaa gattatgagc aac 402 
Thr Leu Ala lie Ser Ala Glu Ala 
90 



<210> 784 
<211> 93 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 784 

Met Asn Ser Leu Phe Asp Val Ser Pro His Trp Ser Ser Ala Asn Ala 

15 10 15 

Lys Leu Thr Ala His Phe Asn Thr Gly Lys Phe Ser Thr Gly Met Lys 



BGI-121CP 



-1056- 



20 25 30 

Phe Val Asn Leu lie Ala Asp Ser Ala Glu Glu Ala Asn His His Pro 
35 40 45 

Asp lie Leu Leu Thr Tyr Gly Phe Val Glu lie Thr Leu Thr Ser His 
50 55 60 

Asp Val Gly Glu lie Thr Asp Arg Asp Val Ala Leu Ala Lys Val lie 
65 70 75 80 

Asp Ala His Ala Lys Thr Leu Ala lie Ser Ala Glu Ala 
85 90 



<210> 785 
<211> 600 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (577) 

<223> RXA01517 

<400> 785 

tccataagcc caaagcaccg atcccacgta cttttgctga cgtcgcggtg gttgcccgac 60 

gttccaggaa atccatggct gctggaagga gcaacgccta atg cat gca gtt ttg 115 

Met His Ala Val Leu 
1 5 



tec ate ggt tec aac atg gat gat cgc tac gcg ctg etc aac aca gtg 163 
Ser lie Gly Ser Asn Met Asp Asp Arg Tyr Ala Leu Leu Asn Thr Val 
10 15 20 



ate gag gaa ttc aaa gat gag ate gtg gcg cag tct gcg ate tac tea 211 
lie Glu Glu Phe Lys Asp Glu lie Val Ala Gin Ser Ala lie Tyr Ser 
25 30 35 



ace cca ccg tgg ggc att gag gat cag gat gaa ttc etc aac gca gtg 259 
Thr Pro Pro Trp Gly lie Glu Asp Gin Asp Glu Phe Leu Asn Ala Val 
40 45 50 



etc gtt gtt gag gtt gaa gaa ace ccc ate gag ttg ctg cgc cgt ggc 3 07 
Leu Val Val Glu Val Glu Glu Thr Pro lie Glu Leu Leu Arg Arg Gly 
55 60 65 



caa aaa etc gaa gaa gee gec gag egg gtc cgc gtc cgc aaa tgg ggg 355 
Gin Lys Leu Glu Glu Ala Ala Glu Arg Val Arg Val Arg Lys Trp Gly 
70 75 80 85 



cca cgc ace etc gat gtg gat ate gtg cag ate att aaa gat ggg gaa 403 
Pro Arg Thr Leu Asp Val Asp lie Val Gin lie lie Lys Asp Gly Glu 
90 95 100 



gag ate ctt tct gag gat ccc gaa ctg ace ttg cca cac cct tgg get 451 
Glu lie Leu Ser Glu Asp Pro Glu Leu Thr Leu Pro His Pro Trp Ala 
105 110 115 



tgg cag cgt gec ttc gtg ttg ate cct tgg ttg gaa gca gaa cct gat 



499 



BGI-121CP 



-1057- 



Trp Gin Arg Ala Phe Val Leu lie Pro Trp Leu Glu Ala Glu Pro Asp 

120 125 130 

gcc gtc ctg cac ggc acg acc att gca gaa cat gtg gat aat ctt gat 547 

Ala Val Leu His Gly Thr Thr lie Ala Glu His Val Asp Asn Leu Asp 
135 140 145 

ccc aca gac att gaa ggt gtc acc aag att taaggagtcg tggctttcat 597 

Pro Thr Asp lie .Glu Gly Val Thr Lys lie 
150 155 

gca 600 



<210> 786 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 786 

Met His Ala Val Leu Ser lie Gly Ser Asn Met Asp Asp Arg Tyr Ala 
15 10 15 

Leu Leu Asn Thr Val lie Glu Glu Phe Lys Asp Glu lie Val Ala Gin 
20 25 30 

Ser Ala lie Tyr Ser Thr Pro Pro Trp Gly lie Glu Asp Gin Asp Glu 
35 40 45 

Phe Leu Asn Ala Val Leu Val Val Glu Val Glu Glu Thr Pro lie Glu 
50 55 60 

Leu Leu Arg Arg Gly Gin Lys Leu Glu Glu Ala Ala Glu Arg Val Arg 
65 70 75 80 

Val Arg Lys Trp Gly Pro Arg Thr Leu Asp Val Asp lie Val Gin lie 
85 90 95 

lie Lys Asp Gly Glu Glu lie Leu Ser Glu Asp Pro Glu Leu Thr Leu 
100 105 110 

Pro His Pro Trp Ala Trp Gin Arg Ala Phe Val Leu lie Pro Trp Leu 
115 120 125 

Glu Ala Glu Pro Asp Ala Val Leu His Gly Thr Thr lie Ala Glu His 
130 135 140 

Val Asp Asn Leu Asp Pro Thr Asp lie Glu Gly Val Thr Lys lie 
145 150 155 



<210> 787 
<211> 609 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (586) 

<223> RXN01304 
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<400> 787 

atgcaggtaa acgaatttgt gcttatatca acattcgtga ttcggcaaaa ttaattaaac 60 

tgaaaaaggg gattaattac ccccacttga ggagaaattg atg ccc gca cag aac 115 

Met Pro Ala Gin Asn 
1 5 

aaa aac etc cca gga tec gtc ate gtt gtg tct gat egg att aaa teg 163 

Lys Asn Leu Pro Gly Ser Val lie Val Val Ser Asp Arg lie Lys Ser 
10 15 20 

gga gaa aga att gat aaa gca gga ccc gta gca gta gac ctt ctt cag 211 

Gly Glu Arg lie Asp Lys Ala Gly Pro Val Ala Val Asp Leu Leu Gin 

25 30 35 

gaa tea ggc gtg gag att tec aca ttc acc gtc gtg gag gag ggc ttt 2 59 

Glu Ser Gly Val Glu lie Ser Thr Phe Thr Val Val Glu Glu Gly Phe 

40 45 50 

gaa cct gtc cat caa gaa ttg gtt aag gcg ttg gcg cgc egg gat cgc 3 07 

Glu Pro Val His Gin Glu Leu Val Lys Ala Leu Ala Arg Arg Asp Arg 
55 60 65 

gtc ate ate acc ate ggc gga acg ggc gtg ggg cct aga aat egg acg 355 

Val lie lie Thr lie Gly Gly Thr Gly Val Gly Pro Arg Asn Arg Thr 
70 75 80 85 

ccg gag gec aca gaa ccg cac ate gat acg eta ctg ccg ggt ctg atg 403 

Pro Glu Ala Thr Glu Pro His lie Asp Thr Leu Leu Pro Gly Leu Met 

90 95 100 

acg cag att ttg ttc tct gga ctg tec aat acc gcg cag gcg ggg tta 451 

Thr Gin lie Leu Phe Ser Gly Leu Ser Asn Thr Ala Gin Ala Gly Leu 

105 110 115 

tct egg ggg ctg gtg ggc ttg agt get cgc gat tec acg gec gcg etc 499 

Ser Arg Gly Leu Val Gly Leu Ser Ala Arg Asp Ser Thr Ala Ala Leu 

120 125 130 

ate gtc aac gcg ccg agt tct tec ggg ggc gtg cgc gac gcg etc ggg 547 

lie Val Asn Ala Pro Ser Ser Ser Gly Gly Val Arg Asp Ala Leu Gly 
135 140 145 

gtg gtc tgc ccg ctt ttc ggt tec att ttt gag cgt ctt taaaagattt 596 

Val Val Cys Pro Leu Phe Gly Ser lie Phe Glu Arg Leu 
150 155 160 

ttgettateg acg 609 



<210> 788 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 788 

Met Pro Ala Gin Asn Lys Asn Leu Pro Gly Ser Val lie Val Val Ser 
15 10 15 

Asp Arg lie Lys Ser Gly Glu Arg lie Asp Lys Ala Gly Pro Val Ala 
20 25 30 
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Val Asp Leu Leu Gin Glu Ser Gly Val Glu lie Ser Thr Phe Thr Val 
35 40 45 

Val Glu Glu Gly Phe Glu Pro Val His Gin Glu Leu Val Lys Ala Leu 
50 55 60 

Ala Arg Arg Asp Arg Val lie lie Thr lie Gly Gly Thr Gly Val Gly 
65 70 75 80 

Pro Arg Asn Arg Thr Pro Glu Ala Thr Glu Pro His lie Asp Thr Leu 
85 90 95 

Leu Pro Gly Leu Met Thr Gin lie Leu Phe Ser Gly Leu Ser Asn Thr 
100 105 110 

Ala Gin Ala Gly Leu Ser Arg Gly Leu Val Gly Leu Ser Ala Arg Asp 
115 120 125 

Ser Thr Ala Ala Leu lie Val Asn Ala Pro Ser Ser Ser Gly Gly Val 
130 135 140 

Arg Asp Ala Leu Gly Val Val Cys Pro Leu Phe Gly Ser lie Phe Glu 
145 150 155 160 

Arg Leu 



<210> 789 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1258) 
<223> RXS02556 

<400> 789 

tgccatcata ttaaggccaa attgcttgga tcctgggatt tatttaatta gattaaatcc 60 

gtagaaatta gcccatgaag catggaaagg cgaaaacccc ttg ate gtt tec acc 115 

Leu lie Val Ser Thr 
1 5 

cag ccc att act gat cgc age gca etc teg gca gaa cac gca gag gtg 163 
Gin Pro lie Thr Asp Arg Ser Ala Leu Ser Ala Glu His Ala Glu Val 
10 15 20 

ate aaa gca acg ctt cct etc gtg ggc ggc aag att aat gag ate acg 211 
lie Lys Ala Thr Leu Pro Leu Val Gly Gly Lys lie Asn Glu lie Thr 
25 30 35 

ccg gtt ttc tac aac aag atg ttt gcg get cac cca gaa ttg ate get 259 
Pro Val Phe Tyr Asn Lys Met Phe Ala Ala His Pro Glu Leu lie Ala 
40 45 50 



aac acc ttc aac cgt ggc aat cag aag caa ggc gat cag cag aag gcg 
Asn Thr Phe Asn Arg Gly Asn Gin Lys Gin Gly Asp Gin Gin Lys Ala 
55 60 65 



307 



BGI-121CP -1060- 



ctg gcg get teg att gca acg ttt gee ace atg etc gtt act cct gat 355 

Leu Ala Ala Ser lie Ala Thr Phe Ala Thr Met Leu Val Thr Pro Asp 

70 75 80 85 

get cct gac cca gtt cag ctg ctg tec cgc att ggc cac aag cac gtg 403 

Ala Pro Asp Pro Val Gin Leu Leu Ser Arg lie Gly His Lys His Val 

90 95 100 

tec etc ggc att act get gat cag tac gac att gtt cac gag cac ctg 451 

Ser Leu Gly lie Thr Ala Asp Gin Tyr Asp lie Val His Glu His Leu 
105 110 115 

ttc gec gca ate gtt gag gtt ttg gga gcg gaa act gtc ace gca cct 499 

Phe Ala Ala lie Val Glu Val Leu Gly Ala Glu Thr Val Thr Ala Pro 
120 125 130 

gtc get gaa gee tgg gat get gtc tac tgg ate atg gca aat gtg ctg 547 

Val Ala Glu Ala Trp Asp Ala Val Tyr Trp lie Met Ala Asn Val Leu 
135 140 145 

ate ggt ttt gag aac aac ctt tat get tec aac gat ctg gag cct ggc 595 

lie Gly Phe Glu Asn Asn Leu Tyr Ala Ser Asn Asp Leu Glu Pro Gly 

150 155 160 165 

gac gtc ttc cgc gaa gtc acc gtg ace gcg aag aag cag etc age gca 643 

Asp Val Phe Arg Glu Val Thr Val Thr Ala Lys Lys Gin Leu Ser Ala 

170 175 180 

acc gtc tgg gaa tac acc ctg gca ggt gag ctg gtt gee cca gag cca 691 

Thr Val Trp Glu Tyr Thr Leu Ala Gly Glu Leu Val Ala Pro Glu Pro 
185 190 195 

ggt cag tac acc tec ate gga gta gtg ctt gac gac ggc gec cgc cag 739 

Gly Gin Tyr Thr Ser lie Gly Val Val Leu Asp Asp Gly Ala Arg Gin 
200 205 210 

ctg cgc cag tac age ttg etc ggc ggc tec gac acc gag tac cgc att 787 

Leu Arg Gin Tyr Ser Leu Leu Gly Gly Ser Asp Thr Glu Tyr Arg lie 
215 220 225 

gcg gtt gag gat aac ggc gag gtt tct gga ttc ctg cgt gat cgc gta 835 

Ala Val Glu Asp Asn Gly Glu Val Ser Gly Phe Leu Arg Asp Arg Val 

230 235 240 245 

tec gtt ggt gac aag att gaa gee acc ate gcg gee ggc gac ctg gtt 883 

Ser Val Gly Asp Lys lie Glu Ala Thr lie Ala Ala Gly Asp Leu Val 

250 255 260 

ctt aac aag gac acc aat cca gtt gtg ctg att tec cag ggc ate ggc 931 

Leu Asn Lys Asp Thr Asn Pro Val Val Leu lie Ser Gin Gly lie Gly 
265 270 275 

tec acc cca atg gtg ggc atg etc gca ggt atg aac cct gaa cgt gac 979 

Ser Thr Pro Met Val Gly Met Leu Ala Gly Met Asn Pro Glu Arg Asp 
280 285 290 

gtt gtg gtt ttg cat get gac cag gee gag tec acc tac gcg cag gtg 1027 

Val Val Val Leu His Ala Asp Gin Ala Glu Ser Thr Tyr Ala Gin Val 
295 300 305 
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gag gaa gtg cag ggg etc gtc gaa aag etc cct aag get gcg ttt gaa 107 5 

Glu Glu Val Gin Gly Leu Val Glu Lys Leu Pro Lys Ala Ala Phe Glu 

310 315 320 325 

ate ttc tac cgc gac aac gac cag tgg etc gag gtc get ggc cgc att 1123 

lie Phe Tyr Arg Asp Asn Asp Gin Trp Leu Glu Val Ala Gly Arg lie 

330 335 340 

cca tea ggt gcg tec gtg tac ctg tgc ggt ggc gtg gaa ttc ttg aag 1171 

Pro Ser Gly Ala Ser Val Tyr Leu Cys Gly Gly Val Glu Phe Leu Lys 

345 350 355 

aac gtg cgt gag cag ate gag gcg etc gat gag cag cct cgc gac gta 1219 

Asn Val Arg Glu Gin lie Glu Ala Leu Asp Glu Gin Pro Arg Asp Val 

360 365 370 

aac ttc gag etc ttc gca cca aac gac tgg ctg att tec taagcccaca 12 68 

Asn Phe Glu Leu Phe Ala Pro Asn Asp Trp Leu lie Ser 

375 380 385 

ccccagaact tec 1281 



<210> 790 
<211> 386 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 790 

Leu He Val Ser Thr Gin Pro He Thr Asp Arg Ser Ala Leu Ser Ala 
15 10 15 

Glu His Ala Glu Val He Lys Ala Thr Leu Pro Leu Val Gly Gly Lys 
20 25 30 

He Asn Glu He Thr Pro Val Phe Tyr Asn Lys Met Phe Ala Ala His 
35 40 45 

Pro Glu Leu He Ala Asn Thr Phe Asn Arg Gly Asn Gin Lys Gin Gly 
50 55 60 

Asp Gin Gin Lys Ala Leu Ala Ala Ser He Ala Thr Phe Ala Thr Met 
65 70 75 80 

Leu Val Thr Pro Asp Ala Pro Asp Pro Val Gin Leu Leu Ser Arg He 
85 90 95 

Gly His Lys His Val Ser Leu Gly He Thr Ala Asp Gin Tyr Asp He 
100 105 110 

Val His Glu His Leu Phe Ala Ala He Val Glu Val Leu Gly Ala Glu 
115 120 125 

Thr Val Thr Ala Pro Val Ala Glu Ala Trp Asp Ala Val Tyr Trp He 
130 135 140 

Met Ala Asn Val Leu He Gly Phe Glu Asn Asn Leu Tyr Ala Ser Asn 
145 150 155 160 

Asp Leu Glu Pro Gly Asp Val Phe Arg Glu Val Thr Val Thr Ala Lys 
165 170 175 
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Lys Gin Leu Ser Ala Thr Val Trp Glu Tyr Thr Leu Ala Gly Glu Leu 
180 185 190 

Val Ala Pro Glu Pro Gly Gin Tyr Thr Ser lie Gly Val Val Leu Asp 
195 200 205 

Asp Gly Ala Arg Gin Leu Arg Gin Tyr Ser Leu Leu Gly Gly Ser Asp 
210 215 220 

Thr Glu Tyr Arg lie Ala Val Glu Asp Asn Gly Glu Val Ser Gly Phe 
225 230 235 240 

Leu Arg Asp Arg Val Ser Val Gly Asp Lys lie Glu Ala Thr lie Ala 
245 250 255 

Ala Gly Asp Leu Val Leu Asn Lys Asp Thr Asn Pro Val Val Leu lie 
260 265 270 

Ser Gin Gly lie Gly Ser Thr Pro Met Val Gly Met Leu Ala Gly Met 
275 280 285 

Asn Pro Glu Arg Asp Val Val Val Leu His Ala Asp Gin Ala Glu Ser 
290 295 300 

Thr Tyr Ala Gin Val Glu Glu Val Gin Gly Leu Val Glu Lys Leu Pro 
305 310 315 320 

Lys Ala Ala Phe Glu lie Phe Tyr Arg Asp Asn Asp Gin Trp Leu Glu 
325 330 335 

Val Ala Gly Arg lie Pro Ser Gly Ala Ser Val Tyr Leu Cys Gly Gly 
340 345 350 

Val Glu Phe Leu Lys Asn Val Arg Glu Gin lie Glu Ala Leu Asp Glu 
355 360 365 

Gin Pro Arg Asp Val Asn Phe Glu Leu Phe Ala Pro Asn Asp Trp Leu 
370 375 380 

lie Ser 
385 



<210> 791 
<211> 990 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (967) 

<223> RXS02560 

<400> 791 

ttggggcaag ccagctaacg catttcttgt 
ggaacttcta agagcagtgg aatgaaataa 



ggaaaccgca gacattgagg ccgcccacgc 60 

tccggtgctg atg cag ggc aac teg 115 
Met Gin Gly Asn Ser 
1 5 
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ctt aat ctg gca gac aac age gag aga aag aag ccc atg ccg tea cca 163 

Leu Asn Leu Ala Asp Asn Ser Glu Arg Lys Lys Pro Met Pro Ser Pro 

10 15 20 

gga gaa ctt tta gec gec cgc tac gga caa cct gca acc tgg acg cca 211 

Gly Glu Leu Leu Ala Ala Arg Tyr Gly Gin Pro Ala Thr Trp Thr Pro 

25 30 35 

ccg cag tgg aat gag acg ctt gat gtc att cac cag cat cga tea gtt 259 

Pro Gin Trp Asn Glu Thr Leu Asp Val lie His Gin His Arg Ser Val 

40 45 50 

cgc agg tgg ttg gat aaa ccg gtt gat gat gac acc ate cgc acc att 3 07 

Arg Arg Trp Leu Asp Lys Pro Val Asp Asp Asp Thr lie Arg Thr lie 

55 60 65 

att tec gee gca caa teg get gga acc tct tec aat aag cag gtc att 3 55 

lie Ser Ala Ala Gin Ser Ala Gly Thr Ser Ser Asn Lys Gin Val lie 

70 75 80 85 

tct gtc ate gtg gtt aaa gat cct gag ctg agg aaa ggc etc gcg ggg 403 

Ser Val lie Val Val Lys Asp Pro Glu Leu Arg Lys Gly Leu Ala Gly 

90 95 100 

ate act cgc cag atg ttt ccg cac ctt gag cag gtt ccc gcg gtg ctg 451 

lie Thr Arg Gin Met Phe Pro His Leu Glu Gin Val Pro Ala Val Leu 

105 110 115 

att tgg ttg att gat tat tec cga ate agt gcg gtg gca gec aga gaa 499 

lie Trp Leu lie Asp Tyr Ser Arg lie Ser Ala Val Ala Ala Arg Glu 

120 125 130 

gat etc cca aca ggg get ctt gat tat etc gat gag gee gcg tgg ggg 547 

Asp Leu Pro Thr Gly Ala Leu Asp Tyr Leu Asp Glu Ala Ala Trp Gly 

135 140 145 

ttc etc gac gee gga ate gca get caa aac get gca att get gcg gag 595 

Phe Leu Asp Ala Gly lie Ala Ala Gin Asn Ala Ala lie Ala Ala Glu 

150 155 160 165 

tea ctt gga ttg gga acg etc tat ttg ggt teg gtg cgc aac gat gcg 643 

Ser Leu Gly Leu Gly Thr Leu Tyr Leu Gly Ser Val Arg Asn Asp Ala 

170 175 180 

gaa gee gtg cac aaa ttg ctt ggc ctt cca cct gag ate gtg cct gtc 691 

Glu Ala Val His Lys Leu Leu Gly Leu Pro Pro Glu lie Val Pro Val 

185 190 195 

gtg ggc ttg gaa atg ggg cat gcg gat ccg cct gaa cct gee gga att 73 9 

Val Gly Leu Glu Met Gly His Ala Asp Pro Pro Glu Pro Ala Gly lie 

200 205 210 

aaa cct ccc ctg cca caa gaa gec att gtt cac tgg gat acc tac acc 787 

Lys Pro Pro Leu Pro Gin Glu Ala lie Val His Trp Asp Thr Tyr Thr 

215 220 225 

gag aaa aac etc gaa ctt ate gat tec tac gac cgc gee etc gac act 835 

Glu Lys Asn Leu Glu Leu lie Asp Ser Tyr Asp Arg Ala Leu Asp Thr 

230 235 240 245 



tac tat tct cgc tac ggc cag cac cag etc tgg teg aag cag acg gcg 



883 
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Tyr Tyr Ser Arg Tyr Gly Gin His Gin Leu Trp Ser Lys Gin Thr Ala 
250 255 260 

cat agg gcg gcg teg aaa age ttt tea aaa acc aac agg cag ttc ctt 931 
His Arg Ala Ala Ser Lys Ser Phe Ser Lys Thr Asn Arg Gin Phe Leu 
265 270 275 

agg ggc gtg ttt gag cgc gec ggg ttt ggg ctg aga taaaagcatg 977 
Arg Gly Val Phe Glu Arg Ala. Gly Phe Gly Leu Arg 
280 285 

attatggacg cct 990 



<210> 792 
<211> 289 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 792 

Met Gin Gly Asn Ser Leu Asn Leu Ala Asp Asn Ser Glu Arg Lys Lys 
15 10 15 

Pro Met Pro Ser Pro Gly Glu Leu Leu Ala Ala Arg Tyr Gly Gin Pro 
20 25 * 30 

Ala Thr Trp Thr Pro Pro Gin Trp Asn Glu Thr Leu Asp Val lie His 
35 40 45 

Gin His Arg Ser Val Arg Arg Trp Leu Asp Lys Pro Val Asp Asp Asp 
50 55 60 

Thr lie Arg Thr lie lie Ser Ala Ala Gin Ser Ala Gly Thr Ser Ser 
65 70 75 80 

Asn Lys Gin Val lie Ser Val lie Val Val Lys Asp Pro Glu Leu Arg 
85 90 95 

Lys Gly Leu Ala Gly lie Thr Arg Gin Met Phe Pro His Leu Glu Gin 
100 105 110 

Val Pro Ala Val Leu lie Trp Leu lie Asp Tyr Ser Arg lie Ser Ala 
115 120 125 

Val Ala Ala Arg Glu Asp Leu Pro Thr Gly Ala Leu Asp Tyr Leu Asp 
130 135 140 

Glu Ala Ala Trp Gly Phe Leu Asp Ala Gly lie Ala Ala Gin Asn Ala 
145 150 155 160 

Ala lie Ala Ala Glu Ser Leu Gly Leu Gly Thr Leu Tyr Leu Gly Ser 
165 170 175 

Val Arg Asn Asp Ala Glu Ala Val His Lys Leu Leu Gly Leu Pro Pro 
180 185 190 

Glu lie Val Pro Val Val Gly Leu Glu Met Gly His Ala Asp Pro Pro 
195 200 205 

Glu Pro Ala Gly lie Lys Pro Pro Leu Pro Gin Glu Ala lie Val His 
210 215 220 
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Trp Asp Thr Tyr 
225 

Arg Ala Leu Asp 



Ser Lys Gin Thr 
260 

Asn Arg Gin Phe 
275 

Arg 



Thr Glu Lys Asn 
230 

Thr Tyr Tyr Ser 
245 

Ala His Arg Ala 



Leu Arg Gly Val 
280 



Leu Glu Leu lie 
235 

Arg Tyr Gly Gin 
250 

Ala Ser Lys Ser 
265 

Phe Glu Arg Ala 



Asp Ser Tyr Asp 
240 

His Gin Leu Trp 
255 

Phe Ser Lys Thr 
270 

Gly Phe Gly Leu 
285 



<210> 793 
<211> 1425 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1402) 

<223> RXA00382 

<400> 793 

aaaacactat tgaccacccc aatcgctgtt gagagtttgt aaagttcgac tgtcaacgag 60 

ctggattggc ttcacagatt gaattaatac aatgacgcac atg aca teg tec aat 115 

Met Thr Ser Ser Asn 

1 5 

acg get cga tec gca gag tgg ttt gaa aag get cag aag etc ace cct 163 

Thr Ala Arg Ser Ala Glu Trp Phe Glu Lys Ala Gin Lys Leu Thr Pro 

10 15 20 

ggt ggt gtg aat tct cct gtt cgc get ttc ggt tea gtt ggc gga caa 211 
Gly Gly Val Asn Ser Pro Val Arg Ala Phe Gly Ser Val Gly Gly Gin 
25 30 35 

gee cgt ttc ate gaa aaa get cac ggt tea acg ctg ate gat gtg gac 259 
Ala Arg Phe lie Glu Lys Ala His Gly Ser Thr Leu lie Asp Val Asp 
40 45 50 

gga aat gaa tac gtt gac ctg gtc tgt tct tgg ggc ccc atg ctg atg 3 07 
Gly Asn Glu Tyr Val Asp Leu Val Cys Ser Trp Gly Pro Met Leu Met 
55 60 65 

ggt cac get cac cca gca gtg gtc gag get gtg cag aag gee gtc gtg 3 55 
Gly His Ala His Pro Ala Val Val Glu Ala Val Gin Lys Ala Val Val 
70 75 80 85 

gat ggt ctt tct ttc ggc get ccc ace ate ggt gag gtt gag ttg gee 403 
Asp Gly Leu Ser Phe Gly Ala Pro Thr lie Gly Glu Val Glu Leu Ala 
90 95 100 



caa gat ate gtc aag cgc act tct gtg gag gaa gtc cgc ctg gtc aac 451 
Gin Asp lie Val Lys Arg Thr Ser Val Glu Glu Val Arg Leu Val Asn 
105 110 115 
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tcc ggc act gag gcc acc atg teg gcg gtt cgt ctg gcg cgc ggt tac 499 

Ser Gly Thr Glu Ala Thr Met Ser Ala Val Arg Leu Ala Arg Gly Tyr 

120 125 130 

act cag cgt tec aag att ttg aag ttt gag ggc tgc tac cac ggc cac 547 

Thr Gin Arg Ser Lys lie Leu Lys Phe Glu Gly Cys Tyr His Gly His 

135 140 145 

gtc gat gcg ctg etc gca tct get ggt tct ggt gtc gca act ttc get 595 

Val Asp Ala Leu Leu Ala Ser Ala Gly Ser Gly Val Ala Thr Phe Ala 

150 155 160 165 

ctg cct gat tec cca ggc ate acc ggc get cag act tct gac act att 643 

Leu Pro Asp Ser Pro Gly lie Thr Gly Ala Gin Thr Ser Asp Thr lie 

170 175 180 

gtt gtt cct tac aac gac att gaa gcc gtg cgc aac get ttt gcg gag 691 

Val Val Pro Tyr Asn Asp lie Glu Ala Val Arg Asn Ala Phe Ala Glu 

185 190 195 

tac cca ggc gag ate gcc tgc ate ate gca gag gca gcc ggt ggc aac 73 9 

Tyr Pro Gly Glu lie Ala Cys lie lie Ala Glu Ala Ala Gly Gly Asn 

200 205 210 

atg ggc acc gtc get cca aag gac aac ttt aac gac aag ctt etc gcg 787 

Met Gly Thr Val Ala Pro Lys Asp Asn Phe Asn Asp Lys Leu Leu Ala 

215 220 225 

ate get cac get gac ggc gcg ctg ctg ate etc gat gaa gtc atg acc 835 

lie Ala His Ala Asp Gly Ala Leu Leu lie Leu Asp Glu Val Met Thr 

230 235 240 245 

ggc ttc cgc acc tct tac cgt ggc tgg ttc ggc gta gac aag gtt gcc 883 

Gly Phe Arg Thr Ser Tyr Arg Gly Trp Phe Gly Val Asp Lys Val Ala 

250 255 260 

get gac ctg gtc acc ttc ggc aag gtc gtc tec ggc ggc eta cct gcc 931 

Ala Asp Leu Val Thr Phe Gly Lys Val Val Ser Gly Gly Leu Pro Ala 

265 270 275 

gca gcg ttt ggc ggc aag get gaa ate atg aac atg ctg gcc cca cag 979 

Ala Ala Phe Gly Gly Lys Ala Glu lie Met Asn Met Leu Ala Pro Gin 

280 285 290 

ggc ccc gtc tac caa gca ggc aca ctg tec ggc aac ccg gtt gcg gtc 1027 

Gly Pro Val Tyr Gin Ala Gly Thr Leu Ser Gly Asn Pro Val Ala Val 

295 300 305 

gca get ggt egg gca teg ctt aag ctt gcc gac gaa tec etc tac aca 1075 

Ala Ala Gly Arg Ala Ser Leu Lys Leu Ala Asp Glu Ser Leu Tyr Thr 

310 315 320 325 

acc ate aac gcc aac gca gat cgt etc cac ggt ttg ate tct gat gcc 1123 

Thr lie Asn Ala Asn Ala Asp Arg Leu His Gly Leu lie Ser Asp Ala 

330 335 340 

tta acc cac gaa ggc gta gcc cac cac att cag cgt gcc tea aac atg 1171 

Leu Thr His Glu Gly Val Ala His His lie Gin Arg Ala Ser Asn Met 

345 350 355 
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ctg tct ate cgt ttt gca gaa ggt gag ggc cac aac ttc tct gat atg 1219 

Leu Ser lie Arg Phe Ala Glu Gly Glu Gly His Asn Phe Ser Asp Met 

360 365 370 

aag gca gec gac ate ttc cgc ttc gca ccg ttc ttc cac act ttg ctg 1267 

Lys Ala Ala Asp lie Phe Arg Phe Ala Pro Phe Phe His Thr Leu Leu 

375 380 385 

gac aac ggc gtc tac gca cca cca age gtt ttc gaa acc tgg ttt gtg 1315 

Asp Asn Gly Val Tyr Ala Pro Pro Ser Val Phe Glu Thr Trp Phe Val 

390 395 400 405 

tct tec get etc acg gac gat gat ttc tec aag ate gag cag gca etc 1363 

Ser Ser Ala Leu Thr Asp Asp Asp Phe Ser Lys lie Glu Gin Ala Leu 

410 415 420 

aag ccc gee gca cgt gca gca gca gaa gcg aag gca tea tgaegcaaac 1412 

Lys Pro Ala Ala Arg Ala Ala Ala Glu Ala Lys Ala Ser 

425 430 

cattgtccat eta 1425 



<210> 794 
<211> 434 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 794 

Met Thr Ser Ser Asn Thr Ala Arg Ser Ala Glu Trp Phe Glu Lys Ala 
15 10 15 

Gin Lys Leu Thr Pro Gly Gly Val Asn Ser Pro Val Arg Ala Phe Gly 
20 25 30 

Ser Val Gly Gly Gin Ala Arg Phe lie Glu Lys Ala His Gly Ser Thr 
35 40 45 

Leu lie Asp Val Asp Gly Asn Glu Tyr Val Asp Leu Val Cys Ser Trp 
50 55 60 

Gly Pro Met Leu Met Gly His Ala His Pro Ala Val Val Glu Ala Val 
65 70 75 80 

Gin Lys Ala Val Val Asp Gly Leu Ser Phe Gly Ala Pro Thr lie Gly 
85 90 95 

Glu Val Glu Leu Ala Gin Asp lie Val Lys Arg Thr Ser Val Glu Glu 
100 105 110 

Val Arg Leu Val Asn Ser Gly Thr Glu Ala Thr Met Ser Ala Val Arg 
115 120 125 

Leu Ala Arg Gly Tyr Thr Gin Arg Ser Lys lie Leu Lys Phe Glu Gly 
130 135 140 

Cys Tyr His Gly His Val Asp Ala Leu Leu Ala Ser Ala Gly Ser Gly 
145 150 155 160 



Val Ala Thr Phe Ala Leu Pro Asp Ser Pro Gly lie Thr Gly Ala Gin 
165 170 175 
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Thr Ser Asp Thr He Val Val Pro Tyr Asn Asp He Glu Ala Val Arg 
180 185 190 

Asn Ala Phe Ala Glu Tyr Pro Gly Glu He Ala Cys lie He Ala Glu 
195 200 205 

Ala Ala Gly Gly Asn Met Gly Thr Val Ala Pro Lys Asp Asn Phe Asn 
210 215 220 

Asp Lys Leu Leu Ala He Ala His Ala Asp Gly Ala Leu Leu He Leu 
225 230 235 240 

Asp Glu Val Met Thr Gly Phe Arg Thr Ser Tyr Arg Gly Trp Phe Gly 
245 250 255 

Val Asp Lys Val Ala Ala Asp Leu Val Thr Phe Gly Lys Val Val Ser 
260 265 270 

Gly Gly Leu Pro Ala Ala Ala Phe Gly Gly Lys Ala Glu He Met Asn 
275 280 285 

Met Leu Ala Pro Gin Gly Pro Val Tyr Gin Ala Gly Thr Leu Ser Gly 
290 295 300 

Asn Pro Val Ala Val Ala Ala Gly Arg Ala Ser Leu Lys Leu Ala Asp 
305 310 315 320 

Glu Ser Leu Tyr Thr Thr He Asn Ala Asn Ala Asp Arg Leu His Gly 
325 330 335 

Leu He Ser Asp Ala Leu Thr His Glu Gly Val Ala His His He Gin 
340 345 350 

Arg Ala Ser Asn Met Leu Ser He Arg Phe Ala Glu Gly Glu Gly His 
355 360 365 

Asn Phe Ser Asp Met Lys Ala Ala Asp He Phe Arg Phe Ala Pro Phe 
370 375 380 

Phe His Thr Leu Leu Asp Asn Gly Val Tyr Ala Pro Pro Ser Val Phe 
385 390 395 400 

Glu Thr Trp Phe Val Ser Ser Ala Leu Thr Asp Asp Asp Phe Ser Lys 
405 410 415 

He Glu Gin Ala Leu Lys Pro Ala Ala Arg Ala Ala Ala Glu Ala Lys 
420 425 430 

Ala Ser 



<210> 795 
<211> 1233 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1210) 
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<223> RXA00156 
<400> 795 

accgagagcg tggtacgcct catttagttt cctcctatga atcttgatgt ggttcatgcg 60 



tttttatgca atatcaacca aaagttggta cgatcctcat atg aat gaa cgc aca 

Met Asn Glu Arg Thr 
1 5 



115 



teg gat gca ttt gac gec etc ctt gtg etc tec ttc ggt ggt ccc gaa 
Ser Asp Ala Phe Asp Ala Leu Leu Val Leu Ser Phe Gly Gly Pro Glu 
10 15 20 



163 



ggg cac gag gag gtt cgt ccg ttt ttg gag aat gtc act cac gga agg 
Gly His Glu Glu Val Arg Pro Phe Leu Glu Asn Val Thr His Gly Arg 
25 30 35 



211 



ggg att ccg ccg gaa cgt eta gat gaa gtg gcg gtt cat tac cac cac 
Gly lie Pro Pro Glu Arg Leu Asp Glu Val Ala Val His Tyr His His 
40 45 50 



259 



ttc ggt ggt ate age ccc ate aat gcg ctg aac agg gaa att ate gee 
Phe Gly Gly lie Ser Pro lie Asn Ala Leu Asn Arg Glu lie lie Ala 
55 60 65 



307 



aat gtg gaa aaa gaa ttg gcg tct cgc gat cac aag ctg cct gtt tat 
Asn Val Glu Lys Glu Leu Ala Ser Arg Asp His Lys Leu Pro Val Tyr 
70 75 80 85 



355 



ttt ggt aac cgc aac tgg aag ccg ttt gat aat gag gec get gaa caa 
Phe Gly Asn Arg Asn Trp Lys Pro Phe Asp Asn Glu Ala Ala Glu Gin 
90 95 100 



403 



atg get gat gac ggc gtg aaa aac gcg ctg gtg ttg gca act tec get 
Met Ala Asp Asp Gly Val Lys Asn Ala Leu Val Leu Ala Thr Ser Ala 
105 110 115 



451 



tgg ggt ggc tac tec ggt tgt egg cag tac cag gaa gat att cag ggc 
Trp Gly Gly Tyr Ser Gly Cys Arg Gin Tyr Gin Glu Asp lie Gin Gly 
120 125 130 



499 



atg ate aag cac ctg gag tct cag ggg cag teg ate acg ttc ace aag 
Met lie Lys His Leu Glu Ser Gin Gly Gin Ser lie Thr Phe Thr Lys 
135 140 145 



547 



ctg cgt cag ttc tac gat cac cct cgt ttt gtc tec acc atg get caa 
Leu Arg Gin Phe Tyr Asp His Pro Arg Phe Val Ser Thr Met Ala Gin 
150 155 160 165 



595 



ttg gtt cag gat tec tac gcg aag ctt ccc gat gag ctg cga gat gag 
Leu Val Gin Asp Ser Tyr Ala Lys Leu Pro Asp Glu Leu Arg Asp Glu 
170 175 180 



643 



gcg cgt ctg gtc ttc acc gcg cac tec att cca ctg act gcg gac aat 
Ala Arg Leu Val Phe Thr Ala His Ser lie Pro Leu Thr Ala Asp Asn 
185 190 195 



691 



get gcg gga acc cct gag gat ggc tec ttg tat tec aca cag gtc aag 
Ala Ala Gly Thr Pro Glu Asp Gly Ser Leu Tyr Ser Thr Gin Val Lys 
200 205 210 



739 
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gaa gcg tea gca ctg att get gag get gtt ggt gtg tea gat ttt gat 787 

Glu Ala Ser Ala Leu lie Ala Glu Ala Val Gly Val Ser Asp Phe Asp 

215 220 225 

gtg gtg tgg cag tec cgc teg ggt age ccg cac act ccg tgg ctg gag 83 5 

Val Val Trp Gin Ser Arg Ser Gly Ser Pro His Thr Pro Trp Leu Glu 

230 235 240 245 

cct gac ate gtg gat cac gca gtg gag etc aac gag aag ggt caa aaa 883 

Pro Asp lie Val Asp His Ala Val Glu Leu Asn Glu Lys Gly Gin Lys 

250 255 260 

gcg etc gtt gtc tgc cct gta ggc ttt att tct gat cat atg gaa gtc 931 

Ala Leu Val Val Cys Pro Val Gly Phe lie Ser Asp His Met Glu Val 

265 270 275 

att tgg gat ctt gat tec gag ctg atg gaa gaa gee gag aag cgc aac 979 

lie Trp Asp Leu Asp Ser Glu Leu Met Glu Glu Ala Glu Lys Arg Asn 

280 285 290 

atg gtg gtc gag cgt gtc get ace gtt ggc ccc ace gat gaa ttc gca 1027 

Met Val Val Glu Arg Val Ala Thr Val Gly Pro Thr Asp Glu Phe Ala 

295 300 305 

gee ctt gtg gtt gat etc ate gag gag gca gag etc aag cgc gtt ate 1075 

Ala Leu Val Val Asp Leu lie Glu Glu Ala Glu Leu Lys Arg Val lie 

310 315 320 325 

gag cgc ctt gga aag ctg cca gca cgc gga agt tec gtc aac ggc gca 112 3 

Glu Arg Leu Gly Lys Leu Pro Ala Arg Gly Ser Ser Val Asn Gly Ala 

330 335 340 

ccg tgt ggc gac ggc tgc tgt ggt ace gee aag cat aaa ace gcg egg 1171 

Pro Cys Gly Asp Gly Cys Cys Gly Thr Ala Lys His Lys Thr Ala Arg 

345 350 355 

gtg aac ccc aac get cgc tea gcg gcg cca get gee aac taggagtgat 1220 

Val Asn Pro Asn Ala Arg Ser Ala Ala Pro Ala Ala Asn 

360 365 370 

agtccctcgc aaa 1233 



<210> 796 
<211> 370 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 796 

Met Asn Glu Arg Thr Ser Asp Ala Phe Asp Ala Leu Leu Val Leu Ser 
15 10 15 

Phe Gly Gly Pro Glu Gly His Glu Glu Val Arg Pro Phe Leu Glu Asn 
20 25 30 

Val Thr His Gly Arg Gly lie Pro Pro Glu Arg Leu Asp Glu Val Ala 
35 40 45 



Val His Tyr His His Phe Gly Gly lie Ser Pro lie Asn Ala Leu Asn 
50 55 60 
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Arg Glu lie lie Ala Asn Val Glu Lys Glu Leu Ala Ser Arg Asp His 
65 70 75 80 

Lys Leu Pro Val Tyr Phe Gly Asn Arg Asn Trp Lys Pro Phe Asp Asn 
85 90 95 

Glu Ala Ala Glu Gin Met Ala Asp Asp Gly Val Lys Asn Ala Leu Val 
100 105 110 

Leu Ala Thr Ser Ala Trp Gly Gly Tyr Ser Gly Cys Arg Gin Tyr Gin 
115 120 125 

Glu Asp lie Gin Gly Met lie Lys His Leu Glu Ser Gin Gly Gin Ser 
130 135 140 

lie Thr Phe Thr Lys Leu Arg Gin Phe Tyr Asp His Pro Arg Phe Val 
145 150 155 160 

Ser Thr Met Ala Gin Leu Val Gin Asp Ser Tyr Ala Lys Leu Pro Asp 
165 170 175 

Glu Leu Arg Asp Glu Ala Arg Leu Val Phe Thr Ala His Ser lie Pro 
180 185 190 

Leu Thr Ala Asp Asn Ala Ala Gly Thr Pro Glu Asp Gly Ser Leu Tyr 
195 200 205 

Ser Thr Gin Val Lys Glu Ala Ser Ala Leu lie Ala Glu Ala Val Gly 
210 215 220 

Val Ser Asp Phe Asp Val Val Trp Gin Ser Arg Ser Gly Ser Pro His 
225 230 235 240 

Thr Pro Trp Leu Glu Pro Asp lie Val Asp His Ala Val Glu Leu Asn 
245 250 255 

Glu Lys Gly Gin Lys Ala Leu Val Val Cys Pro Val Gly Phe lie Ser 
260 265 270 

Asp His Met Glu Val lie Trp Asp Leu Asp Ser Glu Leu Met Glu Glu 
275 280 285 

Ala Glu Lys Arg Asn Met Val Val Glu Arg Val Ala Thr Val Gly Pro 
290 295 300 

Thr Asp Glu Phe Ala Ala Leu Val Val Asp Leu lie Glu Glu Ala Glu 
305 310 315 320 

Leu Lys Arg Val lie Glu Arg Leu Gly Lys Leu Pro Ala Arg Gly Ser 
325 330 335 

Ser Val Asn Gly Ala Pro Cys Gly Asp Gly Cys Cys Gly Thr Ala Lys 
340 345 350 

His Lys Thr Ala Arg Val Asn Pro Asn Ala Arg Ser Ala Ala Pro Ala 
355 360 365 



Ala Asn 
370 
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<210> 797 
<211> 810 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (787) 
<223> RXA00624 

<400> 797 

tccatgacgt tttgaatgga aaatctccat ttgtggagtt agaagaagac cactagtttt 6 0 

caacaggacg acaacggccg gacatgcgac aatacaatgc atg tec ggc cgt ctt 115 

Met Ser Gly Arg Leu 
1 5 

ctt gtt tea gtt tct agt att ttc gac cag acc cga teg gcg get gac 163 
Leu Val Ser Val Ser Ser lie Phe Asp Gin Thr Arg Ser Ala Ala Asp 
10 15 20 

agg etc att tea gac ctg cga gec gac ggc ate gag gtc tea tta ctt 211 
Arg Leu lie Ser Asp Leu Arg Ala Asp Gly lie Glu Val Ser Leu Leu 
25 30 35 

gtc gca ccc cgc ate gat ggg gac tgg cgt etc gee aaa gac aaa ggg 2 59 
Val Ala Pro Arg lie Asp Gly Asp Trp Arg Leu Ala Lys Asp Lys Gly 
40 45 50 

acc etc gcg tgg atg gaa caa caa cgc gaa cgc ggc cac gaa etc ate 3 07 
Thr Leu Ala Trp Met Glu Gin Gin Arg Glu Arg Gly His Glu Leu lie 
55 60 65 

etc aac ggt ttc gac caa gca gtt cag gga cgt cgc tea gaa ttc gee 3 55 
Leu Asn Gly Phe Asp Gin Ala Val Gin Gly Arg Arg Ser Glu Phe Ala 
70 75 80 85 

aac ctt gaa egg cac gaa gca cgt ctt cgc ctt acc ggt gec att agg 403 
Asn Leu Glu Arg His Glu Ala Arg Leu Arg Leu Thr Gly Ala lie Arg 
90 95 100 

caa atg cag aaa att ggc ttc gaa ttc caa ate ttt gee cca cct cgt 451 
Gin Met Gin Lys lie Gly Phe Glu Phe Gin lie Phe Ala Pro Pro Arg 
105 110 115 

tgg aga atg tea gaa ggc acc ttc gcg gta etc cca gaa ttt gat ttc 499 
Trp Arg Met Ser Glu Gly Thr Phe Ala Val Leu Pro Glu Phe Asp Phe 
120 125 130 

aac gtc gee gee teg acc agg gga tta cat aac etc gac acc ggc gaa 547 
Asn Val Ala Ala Ser Thr Arg Gly Leu His Asn Leu Asp Thr Gly Glu 
135 140 145 

ttc ttg gcg tg.t aga aac etc tec gtg ggt gaa ggt ttt ggt get gca 595 
Phe Leu Ala Cys Arg Asn Leu Ser Val Gly Glu Gly Phe Gly Ala Ala 
150 155 160 165 



aaa tgg tgg cgc aag aat gtc ate aag get gtc act cgt gga gcg gaa 
Lys Trp Trp Arg Lys Asn Val lie Lys Ala Val Thr Arg Gly Ala Glu 
170 175 180 



643 
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aaa gga aat aca gtg cgc ttg tec gca teg gcg cga aat etc acc aac 691 
Lys Gly Asn Thr Val Arg Leu Ser Ala Ser Ala Arg Asn Leu Thr Asn 
185 190 195 

cct aaa gtc gca get gac ttc egg gaa get gca tta get gee ttg gat 73 9 
Pro Lys Val Ala Ala Asp Phe Arg Glu Ala Ala Leu Ala Ala Leu Asp 
200 205 210 

ttg ggt get cag gtg caa acc tat tct cag gcg gee gca caa ctg gee 787 
Leu Gly Ala Gin Val Gin Thr Tyr Ser Gin Ala Ala Ala Gin Leu Ala 
215 220 225 

tagttgggga ggttcggggc acc 810 



<210> 798 
<211> 229 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 798 

Met Ser Gly Arg Leu Leu Val Ser Val Ser Ser lie Phe Asp Gin Thr 
1 5 10 15 

Arg Ser Ala Ala Asp Arg Leu lie Ser Asp Leu Arg Ala Asp Gly lie 
20 25 30 

Glu Val Ser Leu Leu Val Ala Pro Arg lie Asp Gly Asp Trp Arg Leu 
35 40 45 

Ala Lys Asp Lys Gly Thr Leu Ala Trp Met Glu Gin Gin Arg Glu Arg 
50 55 60 

Gly His Glu Leu lie Leu Asn Gly Phe Asp Gin Ala Val Gin Gly Arg 
65 70 75 80 

Arg Ser Glu Phe Ala Asn Leu Glu Arg His Glu Ala Arg Leu Arg Leu 
85 90 95 

Thr Gly Ala lie Arg Gin Met Gin Lys lie Gly Phe Glu Phe Gin lie 
100 105 110 

Phe Ala Pro Pro Arg Trp Arg Met Ser Glu Gly Thr Phe Ala Val Leu 
115 120 125 

Pro Glu Phe Asp Phe Asn Val Ala Ala Ser Thr Arg Gly Leu His Asn 
130 135 140 

Leu Asp Thr Gly Glu Phe Leu Ala Cys Arg Asn Leu Ser Val Gly Glu 
145 150 155 160 

Gly Phe Gly Ala Ala Lys Trp Trp Arg Lys Asn Val lie Lys Ala Val 
165 170 175 

Thr Arg Gly Ala Glu Lys Gly Asn Thr Val Arg Leu Ser Ala Ser Ala 
180 185 190 

Arg Asn Leu Thr Asn Pro Lys Val Ala Ala Asp Phe Arg Glu Ala Ala 
195 200 205 



Leu Ala Ala Leu Asp Leu Gly Ala Gin Val Gin Thr Tyr Ser Gin Ala 
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210 215 220 

Ala Ala Gin Leu Ala 
225 



<210> 799 
<211> 956 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (933) 
<223> RXA00306 

<400> 799 

gat tec ggc att ccc acg cag ttg gtg gag ggc age tgg ttt gaa ccg 48 

Asp Ser Gly lie Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 
15 10 15 

gtt cgc ggg cgc acc ttt gac cgc ate ate gee aac ccg ccg ttc gtg 96 
Val Arg Gly Arg Thr Phe Asp Arg lie lie Ala Asn Pro Pro Phe Val 
20 25 30 

gtg gga cca ccg gaa att ggg cat gtg tac cgc gat tec ggc atg gat 144 
Val Gly Pro Pro Glu lie Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

eta gac ggc gcg acc gcg ttg gtg gtc aaa gaa gec tgc gcg cat etc 192 
Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 

aac cct ggt ggc acc get cac ctg etc ggc gca tgg gtg cat tec gcg 240 
Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 

gat caa teg tgg cag cag cgc gtt gca gaa tgg ttg ccg gat aac ggt 288 
Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 

tat gtt get tgg gtt att gag cgc gac gee gtg age ccc gcg cag tat 336 
Tyr Val Ala Trp Val lie Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 110 

gtg ggc acg tgg ctt agt gat gag tec etc gat ctg cgt age ccc gag 3 84 
Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

gca gca gca cgc acc acc gcg tgg ctt aac cac ttt gaa aaa gec aag 432 
Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

gtt caa ggc gtt ggt ttt ggt ttc ate gee ate caa cgt ctg gag gaa 480 
Val Gin Gly Val Gly Phe Gly Phe lie Ala lie Gin Arg Leu Glu Glu 
145 150 155 160 

gac gag gcg gat gag aaa tec gat ate ttg get gaa tec atg acc cag 528 
Asp Glu Ala Asp Glu Lys Ser Asp lie Leu Ala Glu Ser Met Thr Gin 
165 170 175 
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tac ttc gag gat cct etc ggc cct gaa att gag gag tac ttc acc cgc 576 

Tyr Phe Glu Asp Pro Leu Gly Pro Glu lie Glu Glu Tyr Phe Thr Arg 

180 185 190 

acc gca tgg ctt cgt gaa caa act cgc gat tec att ctg age tec cgc 624 

Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser lie Leu Ser Ser Arg 

195 200 205 

ttc aaa gtt cgc cct ggc gtg gec egg gaa caa ate age ctg gec gat 672 

Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin lie Ser Leu Ala Asp 

210 215 220 

gcg gaa gaa ggc atg ggc ttt agt cct gtc acg ttg agg etc acc cgc 720 

Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 

225 230 235 240 

acc gat ggt cct cgt tgg tec cat gat gtt gat gag cat gtg get tec 768 

Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 

245 250 255 

ate gtc gca gga ctt aac cca cat gga etc ccc ttt gaa gaa ate ctg 816 

lie Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu lie Leu 

260 265 270 

gaa atg tac gcg atg get caa ggt ate gag gga gaa tec ctg cac aac 864 

Glu Met Tyr Ala Met Ala Gin Gly lie Glu Gly Glu Ser Leu His Asn 

275 280 285 

ggc gec att gcg gcg ttg gtg gat etc ate cgc cac gga ttg gtg ttg 912 

Gly Ala lie Ala Ala Leu Val Asp Leu lie Arg His Gly Leu Val Leu 

290 295 300 

ccc get gat ctt etc gat tct taaataagga ctgattgtga aag 956 
Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 800 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 800 

Asp Ser Gly lie Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 
15 10 15 

Val Arg Gly Arg Thr Phe Asp Arg lie lie Ala Asn Pro Pro Phe Val 
20 25 30 

Val Gly Pro Pro Glu lie Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 

Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 



Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 
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Tyr Val Ala Trp Val lie Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 110 

Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

Val Gin Gly Val Gly Phe Gly Phe lie Ala lie Gin Arg Leu Glu Glu 
145 150 155 160 

Asp Glu Ala Asp Glu Lys Ser Asp lie Leu Ala Glu Ser Met Thr Gin 
165 170 175 

Tyr Phe Glu Asp Pro Leu Gly Pro Glu lie Glu Glu Tyr Phe Thr Arg 
180 185 190 

Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser lie Leu Ser Ser Arg 
195 200 205 

Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin lie Ser Leu Ala Asp 
210 215 220 

Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 

Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 255 

lie Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu lie Leu 
260 265 270 

Glu Met Tyr Ala Met Ala Gin Gly lie Glu Gly Glu Ser Leu His Asn 
275 280 285 

Gly Ala lie Ala Ala Leu Val Asp Leu lie Arg His Gly Leu Val Leu 
290 295 300 

Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 801 
<211> 1263 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1240) 
<223> RXA00884 

<400> 801 

catcttccgt ttcataccct gcactctacc ctgttcttag gaattcgcta tgtttaacat 60 

caattaatca tgtatagggg gcaggcacta ggcttggggc atg tea gtt ttt ggt 115 

Met Ser Val Phe Gly 
1 5 



gtg tat att cat gtg ccg ttt tgt tea act egg tgc ggt tat tgc gat 163 
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Val Tyr lie His Val Pro Phe Cys Ser Thr Arg Cys Gly Tyr Cys Asp 

10 15 20 

ttc aac acc tat act get ggg gaa tta ggt agt act gca ggc ccg gac 211 

Phe Asn Thr Tyr Thr Ala Gly Glu Leu Gly Ser Thr Ala Gly Pro Asp 

25 30 35 

acc tat ctt gac teg ttg gaa gtt gag ttg gag atg get gtg get teg 259 

Thr Tyr Leu Asp Ser Leu Glu Val Glu Leu Glu Met Ala Val Ala Ser 

40 45 50 

ctg gat aat cct egg cag gcg gaa act ate ttt att ggc ggg ggt acc 3 07 

Leu Asp Asn Pro Arg Gin Ala Glu Thr lie Phe lie Gly Gly Gly Thr 

55 60 65 

ccg teg ttg att ggt gcg gac ggt ttg gec agg gtt ttg ggg get gtg 355 

Pro Ser Leu lie Gly Ala Asp Gly Leu Ala Arg Val Leu Gly Ala Val 

70 75 80 85 

cgc aat act ttt ggc att gcg gat ggt gcg gaa gtc acc acg gag tec 403 

Arg Asn Thr Phe Gly lie Ala Asp Gly Ala Glu Val Thr Thr Glu Ser 

90 95 100 

aat ccg gag tct acc teg cct gag ttt ttt gat ggc ctg cgt gag gcg 451 

Asn Pro Glu Ser Thr Ser Pro Glu Phe Phe Asp Gly Leu Arg Glu Ala 

105 110 115 

ggc tac aac agg att teg tta ggg atg cag teg gcg teg tea age gtt 499 

Gly Tyr Asn Arg lie Ser Leu Gly Met Gin Ser Ala Ser Ser Ser Val 

120 125 130 

ttg aag gtg ctg gac cgc acg cac acc cca ggg cgc ccg gtg gcg gcg 547 

Leu Lys Val Leu Asp Arg Thr His Thr Pro Gly Arg Pro Val Ala Ala 

135 140 145 

gee aag gag gca cgt gag gcg ggg ttt gag cat gtc aat ttg gac atg 595 

Ala Lys Glu Ala Arg Glu Ala Gly Phe Glu His Val Asn Leu Asp Met 

150 155 160 165 

att tat ggc acg ccg aca gag acc gat gat gat gtc cgc aag acg ctg 643 

lie Tyr Gly Thr Pro Thr Glu Thr Asp Asp Asp Val Arg Lys Thr Leu 

170 175 180 

aat gcg gtg etc gaa gcg aac gtg gat cac gtg tct gee tat tec ttg 691 

Asn Ala Val Leu Glu Ala Asn Val Asp His Val Ser Ala Tyr Ser Leu 

185 190 195 

ate gtg aaa gat ggc acg gcg atg gcg cgc aag gtg cac aag ggc gag 73 9 

lie Val Lys Asp Gly Thr Ala Met Ala Arg Lys Val His Lys Gly Glu 

200 205 210 

ctg cca gcg ccg gac gag gat gtc tac get gat cgt ttt gag ctt ate 787 

Leu Pro Ala Pro Asp Glu Asp Val Tyr Ala Asp Arg Phe Glu Leu lie 

215 220 225 

gac get cgc ctg cgc tea get ggt ttc gat tgg tac gag gtg tec aac 835 

Asp Ala Arg Leu Arg Ser Ala Gly Phe Asp Trp Tyr Glu Val Ser Asn 

230 235 240 245 



tgg gcg aaa ccc ggc gga gaa tgc aag cac aac atg ggc tat tgg gtc 8 83 
Trp Ala Lys Pro Gly Gly Glu Cys Lys His Asn Met Gly Tyr Trp Val 
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250 255 260 

gac ggc gac tgg tgg ggc gcg ggc ccg ggc gcg cac teg cac ate ggc 931 

Asp Gly Asp Trp Trp Gly Ala Gly Pro Gly Ala His Ser His lie Gly 

265 270 275 

gac cgc cgc ttc tac aac ate aag cac cca gcg cgt tac tec gcg cag 97 9 

Asp Arg Arg Phe Tyr Asn lie Lys His Pro Ala Arg Tyr Ser Ala Gin 
280 285 290 

att gcg gec ggc gag ctg ccc att aag gaa aca gag egg ctg acg gcg 1027 

lie Ala Ala Gly Glu Leu Pro lie Lys Glu Thr Glu Arg Leu Thr Ala 
295 300 305 

gaa gat cac cac ace gag cgc gtc atg ctt ggt ttg cgc ctg aaa caa 1075 

Glu Asp His His Thr Glu Arg Val Met Leu Gly Leu Arg Leu Lys Gin 

310 315 320 325 

ggc gtg ccg ctg aac ctt ttc gca ccc gca gcg cgc ccg gtc ate gac 1123 

Gly Val Pro Leu Asn Leu Phe Ala Pro Ala Ala Arg Pro Val lie Asp 

330 335 340 

cgt cat ate gca ggg ggc ctg ctg cac gtc aat gcg ctg ggc aac ctg 1171 

Arg His lie Ala Gly Gly Leu Leu His Val Asn Ala Leu Gly Asn Leu 

345 350 355 

gcg gtg ace gat gcg gga cgt ttg ctt gee gac ggc ate ate gec gac 1219 

Ala Val Thr Asp Ala Gly Arg Leu Leu Ala Asp Gly lie lie Ala Asp 
360 365 370 

att ttg ctt agt gaa gaa gac taaatattta gtagggttac aga 12 63 

lie Leu Leu Ser Glu Glu Asp 
375 380 



<210> 802 
<211> 380 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 802 

Met Ser Val Phe Gly Val Tyr lie His Val Pro Phe Cys Ser Thr Arg 
15 10 15 

Cys Gly Tyr Cys Asp Phe Asn Thr Tyr Thr Ala Gly Glu Leu Gly Ser 
20 25 30 

Thr Ala Gly Pro Asp Thr Tyr Leu Asp Ser Leu Glu Val Glu Leu Glu 
35 40 45 

Met Ala Val Ala Ser Leu Asp Asn Pro Arg Gin Ala Glu Thr lie Phe 
50 55 60 

lie Gly Gly Gly Thr Pro Ser Leu He Gly Ala Asp Gly Leu Ala Arg 
65 70 75 80 

Val Leu Gly Ala Val Arg Asn Thr Phe Gly He Ala Asp Gly Ala Glu 
85 90 95 



Val Thr Thr Glu Ser Asn Pro Glu Ser Thr Ser Pro Glu Phe Phe Asp 
100 105 110 
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Gly Leu Arg Glu Ala Gly Tyr Asn Arg lie Ser Leu Gly Met Gin Ser 
115 120 125 

Ala Ser Ser Ser Val Leu Lys Val Leu Asp Arg Thr His Thr Pro Gly 
130 135 140 

Arg Pro Val Ala Ala Ala Lys Glu Ala Arg Glu Ala Gly Phe Glu His 
145 150 155 160 

Val Asn Leu Asp Met lie Tyr Gly Thr Pro Thr Glu Thr Asp Asp Asp 
165 170 175 

Val Arg Lys Thr Leu Asn Ala Val Leu Glu Ala Asn Val Asp His Val 
180 185 190 

Ser Ala Tyr Ser Leu lie Val Lys Asp Gly Thr Ala Met Ala Arg Lys 
195 200 205 

Val His Lys Gly Glu Leu Pro Ala Pro Asp Glu Asp Val Tyr Ala Asp 
210 215 220 

Arg Phe Glu Leu lie Asp Ala Arg Leu Arg Ser Ala Gly Phe Asp Trp 
225 230 235 240 

Tyr Glu Val Ser Asn Trp Ala Lys Pro Gly Gly Glu Cys Lys His Asn 
245 250 255 

Met Gly Tyr Trp Val Asp Gly Asp Trp Trp Gly Ala Gly Pro Gly Ala 
260 265 270 

His Ser His lie Gly Asp Arg Arg Phe Tyr Asn lie Lys His Pro Ala 
275 280 285 

Arg Tyr Ser Ala Gin lie Ala Ala Gly* Glu Leu Pro lie Lys Glu Thr 
290 295 300 

Glu Arg Leu Thr Ala Glu Asp His His Thr Glu Arg Val Met Leu Gly 
305 310 315 320 

Leu Arg Leu Lys Gin Gly Val Pro Leu Asn Leu Phe Ala Pro Ala Ala 
325 330 335 

Arg Pro Val lie Asp Arg His lie Ala Gly Gly Leu Leu His Val Asn 
340 345 350 

Ala Leu Gly Asn Leu Ala Val Thr Asp Ala Gly Arg Leu Leu Ala Asp 
355 360 365 

Gly lie lie Ala Asp lie Leu Leu Ser Glu Glu Asp 
370 375 380 



<210> 803 
<211> 522 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (499) 
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<223> RXN02503 
<400> 803 

gcagcaccgg caaccacgtc cgtcaacgcg tcagaactgc cggatgcggg tatcgtcgca 60 



ttcgtgaacg caccttctgc cacacaaacg agggagtaac atg acc tta aaa att 

Met Thr Leu Lys lie 
1 5 



115 



ggt acc cga gga tec aaa ctt gec acc acc caa get ggc acc ate cgc 
Gly Thr Arg Gly Ser Lys Leu Ala Thr Thr Gin Ala Gly Thr lie Arg 
10 15 20 



163 



gac cag ctg aaa cac tac gga cgc gac get gaa ctg cac ate gtg acc 
Asp Gin Leu Lys His Tyr Gly Arg Asp Ala Glu Leu His lie Val Thr 
25 30 35 



211 



acc cct ggt gat gtc aac atg tec cca gtc gag cgt ate ggc gtc ggc 
Thr Pro Gly Asp Val Asn Met Ser Pro Val Glu Arg lie Gly Val Gly 
40 45 50 



259 



gtg ttc acc cag gcg ctg cgc gat gtg ttg cat tec ggt gaa tgc gat 
Val Phe Thr Gin Ala Leu Arg Asp Val Leu His Ser Gly Glu Cys Asp 
55 60 65 



307 



gtg get gtg cac tec atg aag gat ctg ccg acc gee acc gat cct cga 
Val Ala Val His Ser Met Lys Asp Leu Pro Thr Ala Thr Asp Pro Arg 
70 75 80 85 



355 



ttc cac ctg gtc gtg cca act cgt gcg gac teg cgc gag gee ctt ate 
Phe His Leu Val Val Pro Thr Arg Ala Asp Ser Arg Glu Ala Leu lie 
90 95 100 



403 



gee cgc gac ggc ctg act ctg get gag ctt cca gaa agg cgc aaa ggt 
Ala Arg Asp Gly Leu Thr Leu Ala Glu Leu Pro Glu Arg Arg Lys Gly 
105 110 115 



451 



ggg aac ttc cgc tec teg acg cat etc cca get caa ggc aat ccg ccc 
Gly Asn Phe Arg Ser Ser Thr His Leu Pro Ala Gin Gly Asn Pro Pro 
120 125 130 



499 



tgacctggag attctcccac tgc 



522 



<210> 804 
<211> 133 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 804 

Met Thr Leu Lys lie Gly Thr Arg Gly Ser Lys Leu Ala Thr Thr Gin 
15 10 15 

Ala Gly Thr lie Arg Asp Gin Leu Lys His Tyr Gly Arg Asp Ala Glu 
20 25 30 

Leu His lie Val Thr Thr Pro Gly Asp Val Asn Met Ser Pro Val Glu 
35 40 45 



Arg lie Gly Val Gly Val Phe Thr Gin Ala Leu Arg Asp Val Leu His 
50 55 60 
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Ser Gly Glu Cys Asp Val Ala Val His Ser Met Lys Asp Leu Pro Thr 
65 70 75 80 

Ala Thr Asp Pro Arg Phe His Leu Val Val Pro Thr Arg Ala Asp Ser 
85 90 95 

Arg Glu Ala Leu lie Ala Arg Asp Gly Leu Thr Leu Ala Glu Leu Pro 
100 105 110 

Glu Arg Arg Lys Gly Gly Asn Phe Arg Ser Ser Thr His Leu Pro Ala 
115 120 125 

Gin Gly Asn Pro Pro 
130 



<210> 805 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> FRXA02503 

<400> 805 

gcagcaccgg caaccacgtc cgtcaacgcg tcagaactgc cggatgcggg tatcgtcgca 60 

ttcgtgaacg caccttctgc cacacaaacg agggagtaac atg acc tta aaa att 115 

Met Thr Leu Lys lie 

1 5 

ggt acc cga gga tec aaa ctt gec acc acc caa get ggc acc ate cgc 163 

Gly Thr Arg Gly Ser Lys Leu Ala Thr Thr Gin Ala Gly Thr lie Arg 

10 15 20 

gac cag ctg aaa cac tac gga cgc gac get gaa ctg cac ate gtg acc 211 
Asp Gin Leu Lys His Tyr Gly Arg Asp Ala Glu Leu His lie Val Thr 
25 30 35 

acc cct ggt gat gtc aac atg tec cca gtc gag cgt ate ggc gtc ggc 259 
Thr Pro Gly Asp Val Asn Met Ser Pro Val Glu Arg lie Gly Val Gly 
40 45 50 

gtg ttc acc cag gcg ctg cgc gat gtg ttg cat tec ggt gaa tgc gat 3 07 
Val Phe Thr Gin Ala Leu Arg Asp Val Leu His Ser Gly Glu Cys Asp 
55 60 65 

gtg get gtg cac tec atg aag gat ctg ccg acc gee acc gat cct cga 3 55 
Val Ala Val His Ser Met Lys Asp Leu Pro Thr Ala Thr Asp Pro Arg 
70 75 80 85 

ttc cac ctg gtc gtg cca act cgt gcg gac tck cgc cga ggs cct tat 403 
Phe His Leu Val Val Pro Thr Arg Ala Asp Xaa Arg Arg Xaa Pro Tyr 
90 95 100 



cgc ccn cga egg set gan ttt kgg ttr age tty caa aar gsg saa agg 
Arg Pro Arg Arg Xaa Xaa Phe Xaa Xaa Ser Xaa Gin Xaa Xaa Xaa Arg 
105 110 115 



451 
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tgg gaa ctt tec get cct cga cgc ate tec cag etc aag gca ate cgc 499 
Trp Glu Leu Ser Ala Pro Arg Arg lie Ser Gin Leu Lys Ala lie Arg 
120 125 130 

cct gac ctg gag att etc cca ctt gcg egg aaa cat tgacaccggc 545 
Pro Asp Leu Glu lie Leu Pro Leu Ala Arg Lys His 
135 140 145 

atgggcaagg tea 55 8 



<210> 806 
<211> 145 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 806 

Met Thr Leu Lys lie Gly Thr Arg Gly Ser Lys Leu Ala Thr Thr Gin 
15 10 15 

Ala Gly Thr lie Arg Asp Gin Leu Lys His Tyr Gly Arg Asp Ala Glu 
20 25 30 

Leu His lie Val Thr Thr Pro Gly Asp Val Asn Met Ser Pro Val Glu 
35 40 45 

Arg lie Gly Val Gly Val Phe Thr Gin Ala Leu Arg Asp Val Leu His 
50 55 60 

Ser Gly Glu Cys Asp Val Ala Val His Ser Met Lys Asp Leu Pro Thr 
65 70 75 80 

Ala Thr Asp Pro Arg Phe His Leu Val Val Pro Thr Arg Ala Asp Xaa 
85 90 95 

Arg Arg Xaa Pro Tyr Arg Pro Arg Arg Xaa Xaa Phe Xaa Xaa Ser Xaa 
100 105 110 

Gin Xaa Xaa Xaa Arg Trp Glu Leu Ser Ala Pro Arg Arg lie Ser Gin 
115 120 125 

Leu Lys Ala lie Arg Pro Asp Leu Glu lie Leu Pro Leu Ala Arg Lys 
130 135 140 

His 
145 



<210> 807 
<211> 1245 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1222) 
<223> RXA00377 

<400> 807 

aatggcgctc gggcagggcg cgcaagtact aaccagcaat tcccaagccc aaaaacccct 60 
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cccatatagt tctttttact gatgcattgt cctcaattag gtg tgg ctt ctt ttc 115 

Val Trp Leu Leu Phe 

1 5 

eta aat tgg gat aaa tgg ggc aag att gag cgc atg tct get ctt act 163 

Leu Asn Trp Asp Lys Trp Gly Lys lie Glu Arg Met Ser Ala Leu Thr 
10 15 20 

att cca get gcg cgt cgc acg eta aat aac gcg ccc att att gat gee 211 

lie Pro Ala Ala Arg Arg Thr Leu Asn Asn Ala Pro lie lie Asp Ala 
25 30 35 

get aat ggc aag ace ccg act cgc act ccg gtg tgg ttt atg cgc cag 259 

Ala Asn Gly Lys Thr Pro Thr Arg Thr Pro Val Trp Phe Met Arg Gin 
40 45 50 

gcg ggt agg teg ttg cct gag tac aag aag gtc cgt gag gga ate age 3 07 

Ala Gly Arg Ser Leu Pro Glu Tyr Lys Lys Val Arg Glu Gly lie Ser 
55 60 65 

atg ttg gat tec tgt ttc atg ccg gag ttg ttg gcg gag att act ttg 355 

Met Leu Asp Ser Cys Phe Met Pro Glu Leu Leu Ala Glu lie Thr Leu 

70 75 80 85 

cag ccg gtt cgt cgt cat gat gtg gat get gcg att ttg ttc tct gac 403 

Gin Pro Val Arg Arg His Asp Val Asp Ala Ala lie Leu Phe Ser Asp 
90 95 100 

att gtg gtg ccg ttg cgt get gcg ggt gtt ggt gtg gaa ate gtg gcg 451 

lie Val Val Pro Leu Arg Ala Ala Gly Val Gly Val Glu lie Val Ala 
105 110 115 

ggt cgt gga cct gtg ttg gat gcg ccg gtg egg age cgt ggg gat gtg 499 

Gly Arg Gly Pro Val Leu Asp Ala Pro Val Arg Ser Arg Gly Asp Val 
120 125 130 

ttg aat ctt cct att ttg gag ggc aac gtt ccg gag gtg gag cag ggt 547 

Leu Asn Leu Pro lie Leu Glu Gly Asn Val Pro Glu Val Glu Gin Gly 
135 140 145 

att ggc ate att ttg gat gag ttg tct gat tct cag gcg ttg att ggt 595 

lie Gly lie lie Leu Asp Glu Leu Ser Asp Ser Gin Ala Leu lie Gly 

150 155 160 165 

ttt get ggt gcg ccg ttt acg ttg gcg agt tac ttg gtt gag ggt ggt 643 

Phe Ala Gly Ala Pro Phe Thr Leu Ala Ser Tyr Leu Val Glu Gly Gly 
170 175 180 

cct tec aag aat cat gag aag ace aaa gca atg atg cat ggt gat cct 691 

Pro Ser Lys Asn His Glu Lys Thr Lys Ala Met Met His Gly Asp Pro 
185 190 195 

gag acg tgg cat gcg ttg atg get cgt ttg gtg ccg acg att gtg aat 739 

Glu Thr Trp His Ala Leu Met Ala Arg Leu Val Pro Thr lie Val Asn 
200 205 210 

tct ttg aag teg cag ate gat gcg ggt ate gat gcg gtg cag ttg ttt 787 

Ser Leu Lys Ser Gin lie Asp Ala Gly lie Asp Ala Val Gin Leu Phe 
215 220 225 
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gat teg tgg get ggg ttc etc act gag cgt gat tac ace gag ttc gtg 835 
Asp Ser Trp Ala Gly Phe Leu Thr Glu Arg Asp Tyr Thr Glu Phe Val 
230 235 240 245 

ttg ccg tat tec act gag att ttg gag gaa gtg ggc aag tac cag ctg 883 
Leu Pro Tyr Ser Thr Glu lie Leu Glu Glu Val Gly Lys Tyr Gin Leu 
250 255 260 

cct cgt att cac ttt ggt gtg ggt act ggt gag ttg ctt ggt gcg atg 931 
Pro Arg He His Phe Gly Val Gly Thr Gly Glu Leu Leu Gly Ala Met 
265 270 275 

age aag get ggc tea gag gtc atg ggt gtg gat tgg egg gtg ccg ttg 979 
Ser Lys Ala Gly Ser Glu Val Met Gly Val Asp Trp Arg Val Pro Leu 
280 285 290 

gat aag get gcg gag cgt att get gcg gta tea ggt cct aag gtg ttg 1027 
Asp Lys Ala Ala Glu Arg He Ala Ala Val Ser Gly Pro Lys Val Leu 
295 300 305 

cag ggt aac etc gat cct gcg ttg ttg ttt gcg ggt cgc gca cct ttg 1075 
Gin Gly Asn Leu Asp Pro Ala Leu Leu Phe Ala Gly Arg Ala Pro Leu • 
310 315 320 325 

act aag gaa att gag cgc ate aag gca gag get cag act get gtt gat 1123 
Thr Lys Glu lie Glu Arg He Lys Ala Glu Ala Gin Thr Ala Val Asp 
330 335 340 

gca ggt cat gca acg ggc cat ate ttt aac ctt ggt cat ggt gtg ctt 1171 
Ala Gly His Ala Thr Gly His He Phe Asn Leu Gly His Gly Val Leu 
345 350 355 

cct aat acg gtg gcg gaa gat att act gaa gee gtc tec ate att cat 1219 
Pro Asn Thr Val Ala Glu Asp He Thr Glu Ala Val Ser He He His 
360 365 370 

tct taaactaaga ggagtttcat gcg 1245 
Ser 



<210> 808 
<211> 374 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 808 

Val Trp Leu Leu Phe Leu Asn Trp Asp Lys Trp Gly Lys He Glu Arg 
15 10 15 

Met Ser Ala Leu Thr He Pro- Ala Ala. Arg Arg Thr Leu Asn Asn Ala 
20 25 30 

Pro He He Asp Ala Ala Asn Gly Lys Thr Pro Thr Arg Thr Pro Val 
35 40 45 

Trp Phe Met Arg Gin Ala Gly Arg Ser Leu Pro Glu Tyr Lys Lys Val 
50 55 60 



Arg Glu Gly He Ser Met Leu Asp Ser Cys Phe Met Pro Glu Leu Leu 
65 70 75 80 
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Ala Glu lie Thr Leu Gin Pro Val Arg Arg His Asp Val Asp Ala Ala 
85 90 95 

lie Leu Phe Ser Asp lie Val Val Pro Leu Arg Ala Ala Gly Val Gly 
100 105 110 

Val Glu He Val Ala Gly Arg Gly Pro Val Leu Asp Ala Pro Val Arg 
115 120 125 

Ser Arg Gly Asp Val Leu Asn Leu Pro He Leu Glu Gly Asn Val Pro 
130 135 140 

Glu Val Glu Gin Gly He Gly He He Leu Asp Glu Leu Ser Asp Ser 
145 150 155 160 

Gin Ala Leu He Gly Phe Ala Gly Ala Pro Phe Thr Leu Ala Ser Tyr 
165 170 175 

Leu Val Glu Gly Gly Pro Ser Lys Asn His Glu Lys Thr Lys Ala Met 
180 185 190 

Met His Gly Asp Pro Glu Thr Trp His Ala Leu Met Ala Arg Leu Val 
195 200 205 

Pro Thr He Val Asn Ser Leu Lys Ser Gin He Asp Ala Gly He Asp 
210 215 220 

Ala Val Gin Leu Phe Asp Ser Trp Ala Gly Phe Leu Thr Glu Arg Asp 
225 230 235 240 

Tyr Thr Glu Phe Val Leu Pro Tyr Ser Thr Glu He Leu Glu Glu Val 
245 250 255 

Gly Lys Tyr Gin Leu Pro Arg He His Phe Gly Val Gly Thr Gly Glu 
260 265 270 

Leu Leu Gly Ala Met Ser Lys Ala Gly Ser Glu Val Met Gly Val Asp 
275 280 285 

Trp Arg Val Pro Leu Asp Lys Ala Ala Glu Arg He Ala Ala Val Ser 
290 295 300 

Gly Pro Lys Val Leu Gin Gly Asn Leu Asp Pro Ala Leu Leu Phe Ala 
305 310 315 320 

Gly Arg Ala Pro Leu Thr Lys Glu He Glu Arg He Lys Ala Glu Ala 
325 330 335 

Gin Thr Ala Val Asp Ala Gly His Ala Thr Gly His He Phe Asn Leu 
340 345 350 

Gly His Gly Val Leu Pro Asn Thr Val Ala Glu Asp He Thr Glu Ala 
355 360 365 

Val Ser He He His Ser 
370 



<210> 809 
<211> 681 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (658) 

<223> RXN02504 

<400> 809 

cctcgattcc acctggtcgt gccaactcgt gcggactcgc gcgaggccct tatcgcccgc 60 

gacggcctga ctctggctga gcttccagaa aggcgcaaag gtg gga act tec get 115 

Val Gly Thr Ser Ala 
1 5 

cct cga cgc ate tec cag etc aag gca ate cgc cct gac ctg gag att 163 
Pro Arg Arg lie Ser Gin Leu Lys Ala lie Arg Pro Asp Leu Glu lie 
10 15 20 



etc cca ctg cgc gga aac att gac ace ggc atg ggc aag gtc acc tec 211 

Leu Pro Leu Arg Gly Asn lie Asp Thr Gly Met Gly Lys Val Thr Ser 

25 30 35 

ggt gaa etc gat get gtg atg etc gee tac gca ggc etc acc cgc gtc 259 

Gly Glu Leu Asp Ala Val Met Leu Ala Tyr Ala Gly Leu Thr Arg Val 

40 45 50 

ggc atg cag gac cgc gca acg gaa gtt ttc gac gec gac ate ate atg 3 07 

Gly Met Gin Asp Arg Ala Thr Glu Val Phe Asp Ala Asp lie lie Met 
55 60 65 

ccc gee ccc gca cag ggc gca ctt gcg ate gaa tgc cgc gee gac gac 3 55 

Pro Ala Pro Ala Gin Gly Ala Leu Ala lie Glu Cys Arg Ala Asp Asp 
70 75 80 85 

act gaa acc gtc cgc gcg etc aac atg ctg atg cac gee gac acg ttt 403 

Thr Glu Thr Val Arg Ala Leu Asn Met Leu Met His Ala Asp Thr Phe 

90 95 100 

gtt tec gcg gtt gca gaa cgc acc gtg etc aac cgc etc gaa get ggc 451 

Val Ser Ala Val Ala Glu Arg Thr Val Leu Asn Arg Leu Glu Ala Gly 

105 110 115 

tgt acc gcg cct gtc gca gcg cac gee acc ttg gac ggc tac tec ggc 499 

Cys Thr Ala Pro Val Ala Ala His Ala Thr Leu Asp Gly Tyr Ser Gly 

120 125 130 

gac acc atg act etc acc gec ggc gtc tac gca ctt gac ggc tct gac 547 

Asp Thr Met Thr Leu Thr Ala Gly Val Tyr Ala Leu Asp Gly Ser Asp 
135 140 145 

cag ctg gta ttc tec gee gaa ggt gac ggc gee cgc cca gaa gag etc 595 

Gin Leu Val Phe Ser Ala Glu Gly Asp Gly Ala Arg Pro Glu Glu Leu 

150 155 160 165 

ggc gag etc gtt gca caa cag ctt ate gac gee gga gee gee aat ttg 643 

Gly Glu Leu Val Ala Gin Gin Leu lie Asp Ala Gly Ala Ala Asn Leu 

170 175 180 



etc ggc gac cgc age taattagggc ccgaaatttc cat 
Leu Gly Asp Arg Ser 



681 
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185 



<210> 810 
<211> 186 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 810 

Val Gly Thr Ser Ala Pro Arg Arg lie Ser Gin Leu Lys Ala lie Arg 
15 10 15 

Pro Asp Leu Glu lie Leu Pro Leu Arg Gly Asn lie Asp Thr Gly Met 
20 25 30 

Gly Lys Val Thr Ser Gly Glu Leu Asp Ala Val Met Leu Ala Tyr Ala . 
35 40 45 

Gly Leu Thr Arg Val Gly Met Gin Asp Arg Ala Thr Glu Val Phe Asp 
50 55 60 

Ala Asp lie lie Met Pro Ala Pro Ala Gin Gly Ala Leu Ala lie Glu 
65 70 75 80 

Cys Arg Ala Asp Asp Thr Glu Thr Val Arg Ala Leu Asn Met Leu Met 
85 90 95 

His Ala Asp Thr Phe Val Ser Ala Val Ala Glu Arg Thr Val Leu Asn 
100 105 110 

Arg Leu Glu Ala Gly Cys Thr Ala Pro Val Ala Ala His Ala Thr Leu 
115 120 125 

Asp Gly Tyr Ser Gly Asp Thr Met Thr Leu Thr Ala Gly Val Tyr Ala 
130 135 140 

Leu Asp Gly Ser Asp Gin Leu Val Phe Ser Ala Glu Gly Asp Gly Ala 
145 150 155 160 

Arg Pro Glu Glu Leu Gly Glu Leu Val Ala Gin Gin Leu lie Asp Ala 
165 170 175 

Gly Ala Ala Asn Leu Leu Gly Asp Arg Ser 
180 185 



<210> 811 
<211> 561 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (538) 

<223> FRXA02504 

<400> 811 

gcatctccca gctcaaggca atccgccctg acctggagat tctcccactt gcgcggaaac 60 

attgacaccg gcatgggcaa ggtcacctcc ggtgaactcg atg ctt gtg atg etc 115 

Met Leu Val Met Leu 
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gcc tac gca ggc etc acc cgc gtc ggc atg cag gac cgc gca acg gaa 163 

Ala Tyr Ala Gly Leu Thr Arg Val Gly Met Gin Asp Arg Ala Thr Glu 

10 15 20 

gtt ttc gac gec gac ate ate atg ccc gee ccc gca cag ggc gca ctt 211 

Val Phe Asp Ala Asp lie lie Met Pro Ala Pro Ala Gin Gly Ala Leu 

25 30 35 

gcg ate gaa tgc cgc gec gac gac act gaa acc gtc cgc gcg etc aac 259 

Ala lie Glu Cys Arg Ala Asp Asp Thr Glu Thr Val Arg Ala Leu Asn 

40 45 50 

atg ctg atg cac gec gac acg ttt gtt tec gcg gtt gca gaa cgc acc 3 07 

Met Leu Met His Ala Asp Thr Phe Val Ser Ala Val Ala Glu Arg Thr 

55 60 65 

gtg etc aac cgc etc gaa get ggc tgt acc gcg cct gtc gca gcg cac 355 

Val Leu Asn Arg Leu Glu Ala Gly Cys Thr Ala Pro Val Ala Ala His 

70 75 80 85 

gee acc ttg gac ggc tac tec ggc gac acc atg act etc acc gec ggc 403 

Ala Thr Leu Asp Gly Tyr Ser Gly Asp Thr Met Thr Leu Thr Ala Gly 

90 95 100 

gtc tac gca ctt gac ggc tct gac cag ctg gta ttc tec gee gaa ggt 451 

Val Tyr Ala Leu Asp Gly Ser Asp Gin Leu Val Phe Ser Ala Glu Gly 

105 110 115 

gac ggc gee cgc cca gaa gag etc ggc gag etc gtt gca caa cag ctt 499 

Asp Gly Ala Arg Pro Glu Glu Leu Gly Glu Leu Val Ala Gin Gin Leu 

120 125 130 

ate gac gec gga gee gee aat ttg etc ggc gac cgc age taattagggc 548 

lie Asp Ala Gly Ala Ala Asn Leu Leu Gly Asp Arg Ser 

135 140 145 

ccgaaatttc cat 561 



<210> 812 
<211> 146 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 812 

Met Leu Val Met Leu Ala Tyr Ala Gly Leu Thr Arg Val Gly Met Gin 
15 10 15 

Asp Arg Ala Thr Glu Val Phe Asp Ala Asp lie lie Met Pro Ala Pro 
20 25 30 

Ala Gin Gly Ala Leu Ala lie Glu Cys Arg Ala Asp Asp Thr Glu Thr 
35 40 45 

Val Arg Ala Leu Asn Met Leu Met His Ala Asp Thr Phe Val Ser Ala 
50 55 60 



Val Ala Glu Arg Thr Val Leu Asn Arg Leu Glu Ala Gly Cys Thr Ala 
65 70 75 80 
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Pro Val Ala Ala His Ala Thr Leu Asp Gly Tyr Ser Gly Asp Thr Met 
85 90 95 

Thr Leu Thr Ala Gly Val Tyr Ala Leu Asp Gly Ser Asp Gin Leu Val 
100 105 110 

Phe Ser Ala Glu Gly Asp Gly Ala Arg Pro Glu Glu Leu Gly Glu Leu 
115 120 125 

Val Ala Gin Gin Leu lie Asp Ala Gly Ala Ala Asn Leu Leu Gly Asp 
130 135 140 

Arg Ser 
145 



<210> 813 
<211> 1449 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1426) 

<223> RXN01162 

.<400> 813 

catcgaatac gtgccctgct gaatagatga catcgcagag atctataaga gtcagtggtt 60 

gtcggggttt cacagtcact tattctatgc aggattcacc atg tat ate gtg ggg 115 

Met Tyr lie Val Gly 

1 5 

att tgt eta caa tta gtg gtt atg age caa ccg atg tea gca ccc gac 163 

lie Cys Leu Gin Leu Val Val Met Ser Gin Pro Met Ser Ala Pro Asp 

10 15 20 

tec get cca gga aca gag cgc ggt cat gaa cgc ace cat ttt gcg gta 211 
Ser Ala Pro Gly Thr Glu Arg Gly His Glu Arg Thr His Phe Ala Val 
25 30 35 

gtc ggt gac tec cag gat cca gca cag gca aca get cct aga gcg cca 259 
Val Gly Asp Ser Gin Asp Pro Ala Gin Ala Thr Ala Pro Arg Ala Pro 
40 45 50 

gca gaa tea att act ttg att ggt att ggt ace gat ggg ttt gag ggg 3 07 
Ala Glu Ser lie Thr Leu lie Gly lie Gly Thr Asp Gly Phe Glu Gly 
55 60 65 

etc gga etc aag gca cag caa gca tta caa cgt gee tct gtg gtg att 355 
Leu Gly Leu Lys Ala Gin Gin Ala Leu Gin Arg Ala Ser Val Val lie 
70 75 80 85 

gga tea tgg cgc cag etc aat etc gta cct gat gee att aag gca gag 403 
Gly Ser Trp Arg Gin Leu Asn Leu Val Pro Asp Ala lie Lys Ala Glu 
90 95 100 



cgt cgc cca tgg ccg ggt aat ace aag cat cct gat tta gat gee ttg 451 
Arg Arg Pro Trp Pro Gly Asn Thr Lys His Pro Asp Leu Asp Ala Leu 
105 110 115 
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ttt aaa gag ttc etc ggt egg cat gtt get gtt ctg gec tct ggc gat 499 

Phe Lys Glu Phe Leu Gly Arg His Val Ala Val Leu Ala Ser Gly Asp 
120 125 130 

cca ctg ttt tac ggc gtg ggc acc gca atg gtc cat gtg ctg ggg atg 547 

Pro Leu Phe Tyr Gly Val Gly Thr Ala Met Val His Val Leu Gly Met 
135 140 145 

gat aga etc acg gtt att ccg gga cca tea tec gcg teg ctt get tgc 595 

Asp Arg Leu Thr Val lie Pro Gly Pro Ser Ser Ala Ser Leu Ala Cys 

150 155 160 165 

gee cgc ttg ggt tgg aca gtc aac cgc aca egg gtg gtg tac eta gga 643 

Ala Arg Leu Gly Trp Thr Val Asn Arg Thr Arg Val Val Tyr Leu Gly 

170 175 180 

caa gaa ccc att gag aca etc ate ccg att att gaa tea ggc get caa 691 

Gin Glu Pro lie Glu Thr Leu lie Pro lie lie Glu Ser Gly Ala Gin 
185 190 195 

ttc etc gtc ttg ggt aaa gat gaa ttc agt aca get caa gtt gee acg 739 

Phe Leu Val Leu Gly Lys Asp Glu Phe Ser Thr Ala Gin Val Ala Thr 
200 205 210 

ttg ttg aat gaa etc gga ctg ggg gag act cca ctg act gtg etc age 787 

Leu Leu Asn Glu Leu Gly Leu Gly Glu Thr Pro Leu Thr Val Leu Ser 
215 220 225 

gat ttg ggc agt act gat gag gag ate acc caa ggc aca get tea cat 83 5 

Asp Leu Gly Ser Thr Asp Glu Glu lie Thr Gin Gly Thr Ala Ser His 

230 235 240 245 

cca cca get gca gtg tct gtt etc aac gtg att get gtg gga get cgc 883 

Pro Pro Ala Ala Val Ser Val Leu Asn Val lie Ala Val Gly Ala Arg 

250 255 260 

acc gca atg ccg aaa ccc cac ttt gaa ggc gac gta tea aac gaa gac 931 

Thr Ala Met Pro Lys Pro His Phe Glu Gly Asp Val Ser Asn Glu Asp 
265 270 275 

ctt egg gca ctg acc gtg gca get eta gaa ccc acc cag gga caa atg 979 

Leu Arg Ala Leu Thr Val Ala Ala Leu Glu Pro Thr Gin Gly Gin Met 
280 285 290 

ctg tgg acc ttc ggg gat att gga gca gca ctt gee tgc gat tgg eta 1027 

Leu Trp Thr Phe Gly Asp lie Gly Ala Ala Leu Ala Cys Asp Trp Leu 
295 300 305 

cgc gca gee ggc aac aag gcg cac gee att agt ttt gee tec atg gtt 1075 

Arg Ala Ala Gly Asn Lys Ala His Ala lie Ser Phe Ala Ser Met Val 

310 315 320 325 

gag caa age caa agg aat get cgc aaa eta ggt gta tec acc etc agt 1123 

Glu Gin Ser Gin Arg Asn Ala Arg Lys Leu Gly Val Ser Thr Leu Ser 

330 335 340 

gtg aaa gag acc ctg tea ccc aaa acg etc aaa gat ate cgc tat gta 1171 

Val Lys Glu Thr Leu Ser Pro Lys Thr Leu Lys Asp lie Arg Tyr Val 
345 350 355 
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caa gga cca gaa tea gca age cca cat gee ate ttc atg aac aaa ggc 1219 
Gin Gly Pro Glu Ser Ala Ser Pro His Ala lie Phe Met Asn Lys Gly 
360 365 370 

eta ggc ate gat eta gtt cct gaa acc gca tgg atg atg ctg egg cct 1267 
Leu Gly lie Asp Leu Val Pro Glu Thr Ala Trp Met Met Leu Arg Pro 
375 380 385 

gga gga aag etc att gcg caa gee tec aca gaa gac aac ate gca aag 1315 
Gly Gly Lys Leu lie Ala Gin Ala Ser Thr Glu Asp Asn lie Ala Lys 
390 395 400 405 

ctt cac aca etc caa gaa caa cac ggc gga ate ate aaa cac ate cgc 1363 
Leu His Thr Leu Gin Glu Gin His Gly Gly lie lie Lys His lie Arg 
410 415 420 

ate gac gac aca gac gtg cac caa tgg cga gtt aca aag ccg gtg act 1411 
lie Asp Asp Thr Asp Val His Gin Trp Arg Val Thr Lys Pro Val Thr 
425 430 435 

cca gaa gcg gtg aat tagcatcaaa aaccaacccc atg 1449 
Pro Glu Ala Val Asn 
440 



<210> 814 
<211> 442 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 814 

Met Tyr lie Val Gly lie Cys Leu Gin Leu Val Val Met Ser Gin Pro 
15 10 15 

Met Ser Ala Pro Asp Ser Ala Pro Gly Thr Glu Arg Gly His Glu Arg 
20 25 30 

Thr His Phe Ala Val Val Gly Asp Ser Gin Asp Pro Ala Gin Ala Thr 
35 40 45 

Ala Pro Arg Ala Pro Ala Glu Ser lie Thr Leu lie Gly lie Gly Thr 
50 55 60 

Asp Gly Phe Glu Gly Leu Gly Leu Lys Ala Gin Gin Ala Leu Gin Arg 
65 70 75 80 

Ala Ser Val Val lie Gly Ser Trp Arg Gin Leu Asn Leu Val Pro Asp 
85 90 95 

Ala lie Lys Ala Glu Arg Arg Pro Trp Pro Gly Asn Thr Lys His Pro 
100 105 110 

Asp Leu Asp Ala Leu Phe Lys Glu Phe Leu Gly Arg His Val Ala Val 
115 120 125 

Leu Ala Ser Gly Asp Pro Leu Phe Tyr Gly Val Gly Thr Ala Met Val 
130 135 140 

His Val Leu Gly Met Asp Arg Leu Thr Val lie Pro Gly Pro Ser Ser 
145 150 155 160 
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Ala Ser Leu Ala Cys Ala Arg Leu Gly Trp Thr Val Asn Arg Thr Arg 
165 170 175 

Val Val Tyr Leu Gly Gin Glu Pro lie Glu Thr Leu lie Pro lie lie 
180 185 190 

Glu Ser Gly Ala Gin Phe Leu Val Leu Gly Lys Asp Glu Phe Ser Thr 
195 200 205 

Ala Gin Val Ala Thr Leu Leu Asn Glu Leu Gly Leu Gly Glu Thr Pro 
210 215 220 

Leu Thr Val Leu Ser Asp Leu Gly Ser Thr Asp Glu Glu lie Thr Gin 
225 230 235 240 

Gly Thr Ala Ser His Pro Pro Ala Ala Val Ser Val Leu Asn Val lie 
245 250 255 

Ala Val Gly Ala Arg Thr Ala Met Pro Lys Pro His Phe Glu Gly Asp 
260 265 . 270 

Val Ser Asn Glu Asp Leu Arg Ala Leu Thr Val Ala Ala Leu Glu Pro 
275 280 285 

Thr Gin Gly Gin Met Leu Trp Thr Phe Gly Asp lie Gly Ala Ala Leu 
290 295 300 

Ala Cys Asp Trp Leu Arg Ala Ala Gly Asn Lys Ala His Ala lie Ser 
305 310 315 320 

Phe Ala Ser Met Val Glu Gin Ser Gin Arg Asn Ala Arg Lys Leu Gly 
325 330 335 

Val Ser Thr Leu Ser Val Lys Glu Thr Leu Ser Pro Lys Thr Leu Lys 
340 345 350 

Asp lie Arg Tyr Val Gin Gly Pro Glu Ser Ala Ser Pro His Ala lie 
355 360 365 

Phe Met Asn Lys Gly Leu Gly lie Asp Leu Val Pro Glu Thr Ala Trp 
370 375 380 

Met Met Leu Arg Pro Gly Gly Lys Leu lie Ala Gin Ala Ser Thr Glu 
385 390 395 400 

Asp Asn lie Ala Lys Leu His Thr Leu Gin Glu Gin His Gly Gly lie 
405 410 415 

lie Lys His lie Arg lie Asp Asp Thr Asp Val His Gin Trp Arg Val 
420 425 430 

Thr Lys Pro Val Thr Pro Glu Ala Val Asn 
435 440 



<210> 815 
<211> 1345 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (1345) 
<223> FRXA01162 

<400> 815 

catcgaatac gtgccctgct gaatagatga catcgcagag atctataaga gtcagtggtt 60 



gtcggggttt cacagtcact tattctatgc aggattcacc atg tat ate gtg ggg 

Met Tyr lie Val Gly 
1 5 



115 



att tgt eta caa tta gtg gtt atg age caa ccg atg tea gca ccc gac 
lie Cys Leu Gin Leu Val Val Met Ser Gin Pro Met Ser Ala Pro Asp 
10 15 20 



163 



tec get cca gga aca gag cgc ggt cat gaa cgc acc cat ttt gcg gta 
Ser Ala Pro Gly Thr Glu Arg Gly His Glu Arg Thr His Phe Ala Val 
25 30 35 



211 



gtc ggt gac tec cag gat cca gca cag gca aca get cct aga gcg cca 
Val Gly Asp Ser Gin Asp Pro Ala Gin Ala Thr Ala Pro Arg Ala Pro 
40 45 50 



259 



gca gaa tea att act ttg att ggt att ggt acc gat ggg ttt gag ggg 
Ala Glu Ser lie Thr Leu lie Gly lie Gly Thr Asp Gly Phe Glu Gly 
55 60 65 



307 



etc gga etc aag gca cag caa gca tta caa cgt gee tct gtg gtg att 
Leu Gly Leu Lys Ala Gin Gin Ala Leu Gin Arg Ala Ser Val Val lie 
70 75 80 85 



355 



gga tea tgg cgc cag etc aat etc gta cct gat gec att aag gca gag 
Gly Ser Trp Arg Gin Leu Asn Leu Val Pro Asp Ala lie Lys Ala Glu 
90 95 100 



403 



cgt cgc cca tgg ccg ggt aat acc aag cat cct gat tta gat gee ttg 
Arg Arg Pro Trp Pro Gly Asn Thr Lys His Pro Asp Leu Asp Ala Leu 
105 110 115 



451 



ttt aaa gag ttc etc ggt egg cat gtt get gtt ctg gec tct ggc gat 
Phe Lys Glu Phe Leu Gly Arg His Val Ala Val Leu Ala Ser Gly Asp 
120 125 130 



499 



cca ctg ttt tac ggc gtg ggc acc gca atg gtc cat gtg ctg ggg atg 
Pro Leu Phe Tyr Gly Val Gly Thr Ala Met Val His Val Leu Gly Met 
135 140 145 



547 



gat aga etc acg gtt att ccg gga cca tea tec gcg teg ctt get tgc 
Asp Arg Leu Thr Val lie Pro Gly Pro Ser Ser Ala Ser Leu Ala Cys 
150 155 160 165 



595 



gee cgc ttg ggt tgg aca gtc aac cgc aca egg gtg gtg tac eta gga 
Ala Arg Leu Gly Trp Thr Val Asn Arg Thr Arg Val Val Tyr Leu Gly 
170 175 180 



643 



caa gaa ccc att gag aca etc ate ccg att att gaa tea ggc get caa 
Gin Glu Pro lie Glu Thr Leu lie Pro lie lie Glu Ser Gly Ala Gin 
185 190 195 



691 



ttc etc gtc ttg ggt aaa gat gaa ttc agt aca get caa gtt gee acg 
Phe Leu Val Leu Gly Lys Asp Glu Phe Ser Thr Ala Gin Val Ala Thr 



739 
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200 205 210 

ttg ttg aat gaa etc gga ctg ggg gag act cca ctg act gtg etc age 787 

Leu Leu Asn Glu Leu Gly Leu Gly Glu Thr Pro Leu Thr Val Leu Ser 

215 220 225 

gat ttg ggc agt act gat gag gag ate acc caa ggc aca get tea cat 83 5 

Asp Leu Gly Ser Thr Asp Glu Glu lie Thr Gin Gly Thr Ala Ser His 

230 235 240 245 

cca cca get gca gtg tct gtt etc aac gtg att get gtg gga get cgc 883 

Pro Pro Ala Ala Val Ser Val Leu Asn Val lie Ala Val Gly Ala Arg 
250 255 260 

acc gca atg ccg aaa ccc cac ttt gaa ggc gac gta tea aac gaa gac 931 

Thr Ala Met Pro Lys Pro His Phe Glu Gly Asp Val Ser Asn Glu Asp 
265 270 275 

ctt egg gca ctg acc gtg gca get eta gaa ccc acc cag gga caa atg 979 

Leu Arg Ala Leu Thr Val Ala Ala Leu Glu Pro Thr Gin Gly Gin Met 

280 285 290 

ctg tgg acc ttc ggg gat att gga gca gca ctt gec tgc gat tgg eta 1027 

Leu Trp Thr Phe Gly Asp lie Gly Ala Ala Leu Ala Cys Asp Trp Leu 

295 300 305 

cgc gca gee ggc aac aag gcg cac gec att agt ttt gee tec atg gtt 1075 

Arg Ala Ala Gly Asn Lys Ala His Ala lie Ser Phe Ala Ser Met Val 

310 315 320 325 

gag caa age caa agg aat get cgc aaa eta ggt gta tec acc etc agt 1123 

Glu Gin Ser Gin Arg Asn Ala Arg Lys Leu Gly Val Ser Thr Leu Ser 
330 335 340 

gtg aaa gag acc ctg tea ccc aaa acg etc aaa gat ate cgc tat gta 1171 

Val Lys Glu Thr Leu Ser Pro Lys Thr Leu Lys Asp lie Arg Tyr Val 
345 350 355 

caa gga cca gaa tea gca age cca cat gee ate ttc atg aac aaa ggc 1219 

Gin Gly Pro Glu Ser Ala Ser Pro His Ala lie Phe Met Asn Lys Gly 

360 365 370 

eta ggc ate gat eta gtt cct gaa acc gca tgg atg atg ctg egg cct 1267 

Leu Gly lie Asp Leu Val Pro Glu Thr Ala Trp Met Met Leu Arg Pro 

375 380 385 

gga gga aag etc att gcg caa gee tec aca gaa gac aac ate gca aag 1315 

Gly Gly Lys Leu lie Ala Gin Ala Ser Thr Glu Asp Asn lie Ala Lys 

390 395 400 405 

ctt cac aca etc caa gaa caa cac ggc gga 1345 
Leu His Thr Leu Gin Glu Gin His Gly Gly 
410 415 



<210> 816 
<211> 415 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 816 
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Met Tyr lie Val 
1 

Met Ser Ala Pro 
20 

Thr His Phe Ala 
35 

Ala Pro Arg Ala 
50 

Asp Gly Phe Glu 
65 

Ala Ser Val Val 



Ala lie Lys Ala 
100 

Asp Leu Asp Ala 
115 

Leu Ala Ser Gly 
130 

His Val Leu Gly 
145 

Ala Ser Leu Ala 



Val Val Tyr Leu 
180 

Glu Ser Gly Ala 
195 

Ala Gin Val Ala 
210 

Leu Thr Val Leu 
225 

Gly Thr Ala Ser 



Ala Val Gly Ala 
260 

Val Ser Asn Glu 
275 

Thr Gin Gly Gin 
290 

Ala Cys Asp Trp 
305 

Phe Ala Ser Met 



Gly lie Cys Leu 
5 

Asp Ser Ala Pro 



Val Val Gly Asp 
40 

Pro Ala Glu Ser 
55 

Gly Leu Gly Leu 
70 

lie Gly Ser Trp 
85 

Glu Arg Arg Pro 



Leu Phe Lys Glu 
120 

Asp Pro Leu Phe 
135 

Met Asp Arg Leu 
150 

Cys Ala Arg Leu 
165 

Gly Gin Glu Pro 



Gin Phe Leu Val 
200 

Thr Leu Leu Asn 
215 

Ser Asp Leu Gly 
- 230 

His Pro Pro Ala 
245 

Arg Thr Ala Met 



Asp Leu Arg Ala 
280 

Met Leu Trp Thr 
295 

Leu Arg Ala Ala 
310 

Val Glu Gin Ser 



Gin Leu Val Val 
10 

Gly Thr Glu Arg 
25 

Ser Gin Asp Pro 



lie Thr Leu lie 
60 

Lys Ala Gin Gin 
75 

Arg Gin Leu Asn 
90 

Trp Pro Gly Asn 
105 

Phe Leu Gly Arg 



Tyr Gly Val Gly 
140 

Thr Val lie Pro 
155 

Gly Trp Thr Val 
170 

lie Glu Thr Leu 
185 

Leu Gly Lys Asp 



Glu Leu Gly Leu 
220 

Ser Thr Asp Glu 
235 

Ala Val Ser Val 
250 

Pro Lys Pro His 
265 

Leu Thr Val Ala 



Phe Gly Asp lie 
300 

Gly Asn Lys Ala 
315 

Gin Arg Asn Ala 



Met Ser Gin Pro 
15 

Gly His Glu Arg 
30 

Ala Gin Ala Thr 
45 

Gly lie Gly Thr 



Ala Leu Gin Arg 
80 

Leu Val Pro Asp 
95 

Thr Lys His Pro 
110 

His Val Ala Val 
125 

Thr Ala Met Val 



Gly Pro Ser Ser 
160 

Asn Arg Thr Arg 
175 

lie Pro lie lie 
190 

Glu Phe Ser Thr 
205 

Gly Glu Thr Pro 



Glu He Thr Gin 
240 

Leu Asn Val He 
255 

Phe Glu Gly Asp 
270 

Ala Leu Glu Pro 
285 

Gly Ala Ala Leu 



His Ala He Ser 
320 

Arg Lys Leu Gly 
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325 330 335 

Val Ser Thr Leu Ser Val Lys Glu Thr Leu Ser Pro Lys Thr Leu Lys 
340 345 350 

Asp lie Arg Tyr Val Gin Gly Pro Glu Ser Ala Ser Pro His Ala lie 
355 360 365 

Phe Met Asn Lys Gly Leu Gly lie Asp Leu Val Pro Glu Thr Ala Trp 
370 375 380 

Met Met Leu Arg Pro Gly Gly Lys Leu lie Ala Gin Ala Ser Thr Glu 
385 390 395 400 

Asp Asn lie Ala Lys Leu His Thr Leu Gin Glu Gin His Gly Gly 
405 410 415 



<210> 817 
<211> 873 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (850) 

<223> RXA01692 

<400> 817 

gggctgatgc gaagtcagct tcgagtttga aaggtgcagt attcatggtt caagcctagt 60 

gttcgggttc tggcaattgt tgggactagg attaatgccc atg acg att tec caa 115 

Met Thr lie Ser Gin 
1 5 

gaa aac cag cca ata ate cag cca gtc tec tta att ggt gga ggt cct 163 
Glu Asn Gin Pro lie lie Gin Pro Val Ser Leu lie Gly Gly Gly Pro 
10 15 20 

ggt gca tgg gac tta att acg gtg cgt ggg atg aat cgc ctt cag gag 211 
Gly Ala Trp Asp Leu lie Thr Val Arg Gly Met Asn Arg Leu Gin Glu 
25 30 35 

get gat gtc att ttg get gat cac ttg ggg ccc act gat gag ttg gaa 259 
Ala Asp Val lie Leu Ala Asp His Leu Gly Pro Thr Asp Glu Leu Glu 
40 45 50 

aaa ttg tgc gac ate age teg aag act gtt gtt gat gtg tec aag ctt 3 07 
Lys Leu Cys Asp lie Ser Ser Lys Thr Val Val Asp Val Ser Lys Leu 
55 60 65 

ccg tat ggg egg cag gtc act cag gag cgt act aat gag atg ctt gtt 3 55 
Pro Tyr Gly Arg Gin Val Thr Gin Glu Arg Thr Asn Glu Met Leu Val 
70 75 80 85 

gaa tac gca cag cag gga eta aag gtg gtt cgc ctt aaa ggt ggt gac 403 
Glu Tyr Ala Gin Gin Gly Leu Lys Val Val Arg Leu Lys Gly Gly Asp 
90 95 100 



cct tat gtc ttc ggt egg ggt ttt gaa gag ttg gag ttt ttg ggc gag 
Pro Tyr Val Phe Gly Arg Gly Phe Glu Glu Leu Glu Phe Leu Gly Glu 



451 
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105 110 115 

cat gga att gaa tgc gag gtc att ccg ggt gtg acc agt gcg gtg tec 499 
His Gly He Glu Cys Glu Val He Pro Gly Val Thr Ser Ala Val Ser 
120 125 130 

gtt cca gcg gcg gca ggt att cct att act aat egg gga gtg gtg cat 547 
Val Pro Ala Ala Ala Gly He Pro He Thr Asn Arg Gly Val Val His 
135 140 145 

tec ttt acc gtg gtg tct gga cat ttg cct cca ggc cat ccg aag tea 595 
Ser Phe Thr Val Val Ser Gly His Leu Pro Pro Gly His Pro Lys Ser 
150 155 160 165 

ctg gtt gat tgg get gcg ttg gec aaa teg ggt ggc acc ttg tec ate 643 
Leu Val Asp Trp Ala Ala Leu Ala Lys Ser Gly Gly Thr Leu Ser He 
170 175 180 

ate atg ggt gtg aaa aat gcg ggt gcg att gec cag gcg etc atg gac 691 
He Met Gly Val Lys Asn Ala Gly Ala He Ala Gin Ala Leu Met Asp 
185 190 195 

ggc ggg ctt gat gca gat act cca gca get gtt att cag gaa ggc act 73 9 
Gly Gly Leu Asp Ala Asp Thr Pro Ala Ala Val He Gin Glu Gly Thr 
200 205 210 

act gat gca caa cgc tea gtt egg tgc acc ttg ggc aca ttg ggt gca 787 
Thr Asp Ala Gin Arg Ser Val Arg Cys Thr Leu Gly Thr Leu Gly Ala 
215 220 225 

gtc atg gtg gag gaa gag att aag cct cca get gtg tat gtc att gga 835 
Val Met Val Glu Glu Glu He Lys Pro Pro Ala Val Tyr Val He Gly 
230 235 240 245 

caa gtt get ggc etc taagcagatc gectaagaat ggg 873 
Gin Val Ala Gly Leu 
250 



<210> 818 
<211> 250 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 818 

Met Thr He Ser Gin Glu Asn Gin Pro He He Gin Pro Val Ser Leu 
15 10 15 

He Gly Gly Gly Pro Gly Ala Trp Asp Leu He Thr Val Arg Gly Met 
20 25 30 

Asn Arg Leu Gin Glu Ala Asp Val He Leu Ala Asp His Leu Gly Pro 
35 40 45 

Thr Asp Glu Leu Glu Lys Leu Cys Asp He Ser Ser Lys Thr Val Val 
50 55 60 

Asp Val Ser Lys Leu Pro Tyr Gly Arg Gin Val Thr Gin Glu Arg Thr 
65 70 75 80 



Asn Glu Met Leu Val Glu Tyr Ala Gin Gin Gly Leu Lys Val Val Arg 
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85 90 95 

Leu Lys Gly Gly Asp Pro Tyr Val Phe Gly Arg Gly Phe Glu Glu Leu 
100 105 110 

Glu Phe Leu Gly Glu His Gly lie Glu Cys Glu Val lie Pro Gly Val 
115 120 125 

Thr Ser Ala Val Ser Val Pro Ala Ala Ala Gly lie Pro lie Thr Asn 
130 135 140 

Arg Gly Val Val His Ser Phe Thr Val Val Ser Gly His Leu Pro Pro 
145 150 155 160 

Gly His Pro Lys Ser Leu Val Asp Trp Ala Ala Leu Ala Lys Ser Gly 
165 170 175 

Gly Thr Leu Ser lie lie Met Gly Val Lys Asn Ala Gly Ala lie Ala 
180 185 190 

Gin Ala Leu Met Asp Gly Gly Leu Asp Ala Asp Thr Pro Ala Ala Val 
195 200 205 

lie Gin Glu Gly Thr Thr Asp Ala Gin Arg Ser Val Arg Cys Thr Leu 
210 215 220 

Gly Thr Leu Gly Ala Val Met Val Glu Glu Glu lie Lys Pro Pro Ala 
225 230 235 240 

Val Tyr Val lie Gly Gin Val Ala Gly Leu 
245 250 



<210> 819 
<211> 1917 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1894) 

<223> RXN00371 

<400> 819 

gtcgtggaca atcccggatc gaaaatttga ttcggctttt ttcatggctg ttgatggagt 60 

acgttggtcg ttttcgagac aagtactaga aaagatattg atg act ate gec cat 115 

Met Thr lie Ala His 
1 5 

aag ccc gag atg get gaa act ace ggg ate gag acc aac cag gtt tec 163 
Lys Pro Glu Met Ala Glu Thr Thr Gly lie Glu Thr Asn Gin Val Ser 
10 15 20 

gaa acc ate ggg gtt gaa teg etc acg cac gga aac tta cgt cct gtt 211 
Glu Thr lie Gly Val Glu Ser Leu Thr His Gly Asn Leu Arg Pro Val 
25 30 35 



tea tct ttt gag gga cag cat gag gga caa acg gaa gag tta ctt cca 259 
Ser Ser Phe Glu Gly Gin His Glu Gly Gin Thr Glu Glu Leu Leu Pro 
40 45 50 
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ggc aaa gtc att ttt gtt ggg gcc ggt ccc ggt aac cct gat ctt ctt 307 

Gly Lys Val lie Phe Val Gly Ala Gly Pro Gly Asn Pro Asp Leu Leu 
55 ' 60 65 

aca gtt cgt gcc cgt gaa gtt ctg ggc aac gcg gtt cgt gcg att act 3 55 

Thr Val Arg Ala Arg Glu Val Leu Gly Asn Ala Val Arg Ala lie Thr 

70 75 80 85 

gat gaa caa gta eta age ggc gtt cga get ttt gtc gcc act gaa att 403 

Asp Glu Gin Val Leu Ser Gly Val Arg Ala Phe Val Ala Thr Glu lie 

90 95 100 

cct gtg ccg gaa gat aag ctt cag get gcg gaa gat gag tac gag cgc 451 

Pro Val Pro Glu Asp Lys Leu Gin Ala Ala Glu Asp Glu Tyr Glu Arg 
105 110 115 

ate tgc att gaa gcg aag gag aac ggt gca cgc cgt aag cct cct cgt 49 9 

lie Cys lie Glu Ala Lys Glu Asn Gly Ala Arg Arg Lys Pro Pro Arg 
120 125 130 

cca gca cca cca ace get gca gag ate acg gaa gtt tct gag gcg act 547 

Pro Ala Pro Pro Thr Ala Ala Glu lie Thr Glu Val Ser Glu Ala Thr 
135 140 145 

cca get cag att gtt gag ctt gtg cag gat get ctt tct tat ggt gga 595 

Pro Ala Gin lie Val Glu Leu Val Gin Asp Ala Leu Ser Tyr Gly Gly 

150 155 160 165 

gat gtt att cgt ctt gtc ace ggc aac cca ttg age age gat gcc aca 643 

Asp Val lie Arg Leu Val Thr Gly Asn Pro Leu Ser Ser Asp Ala Thr 

170 175 180 

ctg get gag ate tct gca gtt tec gag get ggc ctg gag ttc cag gtg 691 

Leu Ala Glu lie Ser Ala Val Ser Glu Ala Gly Leu Glu Phe Gin Val 
185 190 195 

gtt cca ggt atg tct ttg cct gca acg gtt cct gca ttt gcg gga att 739 

Val Pro Gly Met Ser Leu Pro Ala Thr Val Pro Ala Phe Ala Gly lie 
200 205 210 

gcg ttg ggt tct ace tac acc gaa act gat gtc aac ggt caa aac ttg 787 

Ala Leu Gly Ser Thr Tyr Thr Glu Thr Asp Val Asn Gly Gin Asn Leu 
215 220 225 

gac tgg gat cag ttg get age gca cct cag cct ttg gtg ctg cag gcc 83 5 

Asp Trp Asp Gin Leu Ala Ser Ala Pro Gin Pro Leu Val Leu Gin Ala 

230 235 240 245 

cgc gtg gat gac ctt tec cgt att gca cag gaa eta aag gcc cgc aat 883 

Arg Val Asp Asp Leu Ser Arg lie Ala Gin Glu Leu Lys Ala Arg Asn 

250 255 260 

atg tct ttg gaa act cct gtt tct gtc acc get aac ggc acc acc cgt 931 

Met Ser Leu Glu Thr Pro Val Ser Val Thr Ala Asn Gly Thr Thr Arg 
265 270 275 

ttg cag cgc acc tat gac acc act tta ggt ctg ttg cac aag ctt gat 979 

Leu Gin Arg Thr Tyr Asp Thr Thr Leu Gly Leu Leu His Lys Leu Asp 
280 285 290 
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gct gaa eta age gga cct ttg gtt gtt ace ttg ggc aag ggt gtg gat 1027 

Ala Glu Leu Ser Gly Pro Leu Val Val Thr Leu Gly Lys Gly Val Asp 
295 300 305 

gat cgc tec aag tac tct tgg tgg gaa aac cgc get ctg tac ggt tgg 1075 

Asp Arg Ser Lys Tyr Ser Trp Trp Glu Asn Arg Ala Leu Tyr Gly Trp 

310 315 320 325 

cgt gtg ctg gtg cct cgc get egg gag caa gcg gca tec atg tec gca 1123 

Arg Val Leu Val Pro Arg Ala Arg Glu Gin Ala Ala Ser Met Ser Ala 

330 335 340 

cgt ctg age age cac ggc get ate ccg cag gaa gtc cct acc att tct 1171 

Arg Leu Ser Ser His Gly Ala lie Pro Gin Glu Val Pro Thr lie Ser 

345 350 355 

gtc gaa cca ccg cgc aac cca gcg caa atg gaa cgc gee ate aag ggc 1219 

Val Glu Pro Pro Arg Asn Pro Ala Gin Met Glu Arg Ala lie Lys Gly 
360 365 370 

ate gtc gaa gga cgc tac cag tgg gtt gtc etc acc age gtc aac gca 1267 

lie Val Glu Gly Arg Tyr Gin Trp Val Val Leu Thr Ser Val Asn Ala 
375 380 385 

gtg aag gca gtc tgg gag aaa ate acc gaa ttc ggc etc gat tea cgt 1315 

Val Lys Ala Val Trp Glu Lys lie Thr Glu Phe Gly Leu Asp Ser Arg 

390 395 400 405 

tec ttc gcg ggc gtc cgc ate gee gca gtc ggt gaa aaa acc gee get 1363 

Ser Phe Ala Gly Val Arg lie Ala Ala Val Gly Glu Lys Thr Ala Ala 

410 415 420 

gag ate cgc gcg etc ggc ate acg ccg gag ctt ctg cct gca cgt acc 1411 

Glu lie Arg Ala Leu Gly lie Thr Pro Glu Leu Leu Pro Ala Arg Thr 

425 430 435 

agg caa aat gcg caa ggg ctt gtc gac gtg ttc ccc gaa tat ttc gaa 1459 

Arg Gin Asn Ala Gin Gly Leu Val Asp Val Phe Pro Glu Tyr Phe Glu 
440 445 450 

gaa etc gat cca gtc ggc cgt gtc etc ttg ccg cgc gca gat ate gca 1507 

Glu Leu Asp Pro Val Gly Arg Val Leu Leu Pro Arg Ala Asp lie Ala 
455 460 465 

acc gac gtg ctt gtc gac ggc ctg acc cac ctt ggt tgg gaa gtc gaa 1555 

Thr Asp Val Leu Val Asp Gly Leu Thr His Leu Gly Trp Glu Val Glu 

470 475 480 485 

gac gtg gtg get tac cgc acc gtc cgc gca gca cca cca age get gat 1603 

Asp Val Val Ala Tyr Arg Thr Val Arg Ala Ala Pro. Pro Ser Ala Asp 

490 495 500 

ate cga gat atg ate aag acc ggc gga ttt gat gca gtt gee ttc acc 1651 

lie Arg Asp Met lie Lys Thr Gly Gly Phe Asp Ala Val Ala Phe Thr 

505 510 515 

tct teg teg acc gtg aag aac etc gtt ggt ate gcg ggt aaa cca cac 1699 

Ser Ser Ser Thr Val Lys Asn Leu Val Gly lie Ala Gly Lys Pro His 
520 525 530 

cca cgc acc ate gtc gcg tgc ate gga ccc atg act gca gcg acc get 1747 
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Pro Arg Thr lie Val Ala Cys lie Gly Pro Met Thr Ala Ala Thr Ala 
535 540 545 

gaa gaa ctg gga ctg cgc gtt gat gtc atg cca gag ate gec gaa gta 1795 
Glu Glu Leu Gly Leu Arg Val Asp Val Met Pro Glu He Ala Glu Val 
550 555 560 565 

cca gaa ctg ate gac get ctt gcg gaa cac gtg gcg gat ctg cgc get 1843 
Pro Glu Leu He Asp Ala Leu Ala Glu His Val Ala Asp Leu Arg Ala 
570 575 580 

aag ggc gag ctg ccg ccg ccg agg aag aaa cgc agg cgt cga aaa gcg 1891 
Lys Gly Glu Leu Pro Pro Pro Arg Lys Lys Arg Arg Arg Arg Lys Ala 
585 590 595 

tct taaaaggttt ttcactaggg tgt 1917 
Ser 



<210> 820 
<211> 598 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 820 

Met Thr He Ala His Lys Pro Glu Met Ala Glu Thr Thr Gly He Glu 
15 10 15 

Thr Asn Gin Val Ser Glu Thr He Gly Val Glu Ser Leu Thr His Gly 
20 25 30 

Asn Leu Arg Pro Val Ser Ser Phe Glu Gly Gin His Glu Gly Gin Thr 
35 40 45 

Glu Glu Leu Leu Pro Gly Lys Val He Phe Val Gly Ala Gly Pro Gly 
50 55 60 

Asn Pro Asp Leu Leu Thr Val Arg Ala Arg Glu Val Leu Gly Asn Ala 
65 70 75 80 

Val Arg Ala He Thr Asp Glu Gin Val Leu Ser Gly Val Arg Ala Phe 
85 90 95 

Val Ala Thr Glu He Pro Val Pro Glu Asp Lys Leu Gin Ala Ala Glu 
100 105 110 

Asp Glu Tyr Glu Arg He Cys He Glu Ala Lys Glu Asn Gly Ala Arg 
115 120 125 

Arg Lys Pro Pro Arg Pro Ala Pro Pro Thr Ala Ala Glu He Thr Glu 
130 135 140 

Val Ser Glu Ala Thr Pro Ala Gin He Val Glu Leu Val Gin Asp Ala 
145 150 155 160 

Leu Ser Tyr Gly Gly Asp Val He Arg Leu Val Thr Gly Asn Pro Leu 
165 170 175 

Ser Ser Asp Ala Thr Leu Ala Glu He Ser Ala Val Ser Glu Ala Gly 
180 185 190 
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Leu Glu Phe Gin 
195 

Ala Phe Ala Gly 
210 

Asn Gly Gin Asn 
225 

Leu Val Leu Gin 



Leu Lys Ala Arg 
260 

Asn Gly Thr Thr 
275 

Leu His Lys Leu 
290 

Gly Lys Gly Val 
305 

Ala Leu Tyr Gly 



Ala Ser Met Ser 
340 

Val Pro Thr lie 
355 

Arg Ala lie Lys 
370 

Thr Ser Val Asn 
385 

Gly Leu Asp Ser 



Glu Lys Thr Ala 
420 

Leu Pro Ala Arg 
435 

Pro Glu Tyr Phe 
450 

Arg Ala Asp lie 
465 

Gly Trp Glu Val 



Pro Pro Ser Ala 
500 



Val Val Pro Gly 
200 

lie Ala Leu Gly 
215 

Leu Asp Trp Asp 
230 

Ala Arg Val Asp 
245 

Asn Met Ser Leu 



Arg Leu Gin Arg 
280 

Asp Ala Glu Leu 
295 

Asp Asp Arg Ser 
310 

Trp Arg Val Leu 
325 

Ala Arg Leu Ser 



Ser Val Glu Pro 
360 

Gly lie Val Glu 
375 

Ala Val Lys Ala 
390 

Arg Ser Phe Ala 
405 

Ala Glu lie Arg 



Thr Arg Gin Asn 
440 

Glu Glu Leu Asp 
455 

Ala Thr Asp Val 
470 

Glu Asp Val Val 
-485 

Asp lie Arg Asp 



Met Ser Leu Pro 



Ser Thr Tyr Thr 
220 

Gin Leu Ala Ser 
235 

Asp Leu Ser Arg 
250 

Glu Thr Pro Val 
265 

Thr Tyr Asp Thr 



Ser Gly Pro Leu 
300 

Lys Tyr Ser Trp 
315 

Val Pro Arg Ala 
330 

Ser His Gly Ala 
345 

Pro Arg Asn Pro 



Gly Arg Tyr Gin 
380 

Val Trp Glu Lys 
395 

Gly Val Arg He 
410 

Ala Leu Gly He 
425 

Ala Gin Gly Leu 



Pro Val Gly Arg 
460 

Leu Val Asp Gly 
475 

Ala Tyr Arg Thr 
490 

Met He Lys Thr 
505 



Ala Thr Val Pro 
205 

Glu Thr Asp Val 



Ala Pro Gin Pro 
240 

lie Ala Gin Glu 

255 

Ser Val Thr Ala 
270 

Thr Leu Gly Leu 
285 

Val Val Thr Leu 



Trp Glu Asn Arg 
320 

Arg Glu Gin Ala 
335 

He Pro Gin Glu 
350 

Ala Gin Met Glu 
365 . 

Trp Val Val Leu 



He Thr Glu Phe 
400 

Ala Ala Val Gly 
415 

Thr Pro Glu Leu 
430 

Val Asp Val Phe 
445 

Val Leu Leu Pro 



Leu Thr His Leu 
480 

Val Arg Ala Ala 
495 

Gly Gly Phe Asp 
510 
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Ala Val Ala Phe 
515 

Ala Gly Lys Pro 
530 

Thr Ala Ala Thr 
545 

Glu lie Ala Glu 



Ala Asp Leu Arg 
580 

Arg Arg Arg Lys 
595 



Thr Ser Ser Ser 
520 

His Pro Arg Thr 
535 

Ala Glu Glu Leu 
550 

Val Pro Glu Leu 
565 

Ala Lys Gly Glu 



Ala Ser 



Thr Val Lys Asn 



lie Val Ala Cys 
540 

Gly Leu Arg Val 
555 

lie Asp Ala Leu 
570 

Leu Pro Pro Pro 
585 



Leu Val Gly lie 
525 

lie Gly Pro Met 



Asp Val Met Pro 
560 

Ala Glu His Val 
575 

Arg Lys Lys Arg 
590 



<210> 821 
<211> 1024 
<212> DNA 

<213> Corynebacterium glutamicuru 

<220> 

<221> CDS 

<222> (101) . . (1024) 

<223> FRXA00371 

<400> 821 

gtcgtggaca atcccggatc gaaaatttga ttcggctttt ttcatggctg ttgatggagt 60 

acgttggtcg ttttcgagac aagtactaga aaagatattg atg act ate gec cat 115 

Met Thr lie Ala His 
1 5 

aag ccc gag atg get gaa act acc ggg ate gag ace aac cag gtt tec 163 

Lys Pro Glu Met Ala Glu Thr Thr Gly lie Glu Thr Asn Gin Val Ser 
10 15 20 

gaa acc ate ggg gtt gaa teg etc acg cac gga aac tta cgt cct gtt 211 
Glu Thr lie Gly Val Glu Ser Leu Thr His Gly Asn Leu Arg Pro Val 
25 30 35 

tea tct ttt gag gga cag cat gag gga caa acg gaa gag tta ctt cca 259 
Ser Ser Phe Glu Gly Gin His Glu Gly Gin Thr Glu Glu Leu Leu Pro 
40 45 50 

ggc aaa gtc att ttt gtt ggg gee ggt ccc ggt aac cct gat ctt ctt 307 
Gly Lys Val lie Phe Val Gly Ala Gly Pro Gly Asn Pro Asp Leu Leu 
55 60 65 

aca gtt cgt gee cgt gaa gtt ctg ggc aac gcg gtt cgt gcg att act 355 
Thr Val Arg Ala Arg Glu Val Leu Gly Asn Ala Val Arg Ala lie Thr 
70 75 80 85 

gat gaa caa gta eta age ggc gtt cga get ttt gtc gee act gaa att 403 
Asp Glu Gin Val Leu Ser Gly Val Arg Ala Phe Val Ala Thr Glu lie 
90 95 100 



cct gtg ccg gaa gat aag ctt cag get gcg gaa gat gag tac gag cgc 



451 
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Pro Val Pro Glu Asp Lys Leu Gin Ala Ala Glu Asp Glu Tyr Glu Arg 
105 110 115 

ate tgc att gaa gcg aag gag aac ggt gca cgc cgt aag cct cct cgt 499 
lie Cys lie Glu Ala Lys Glu Asn Gly Ala Arg Arg Lys Pro Pro Arg 
120 125 130 

cca gca cca cca acc get gca gag ate acg gaa gtt tct gag gcg act 547 
Pro Ala Pro Pro Thr Ala Ala Glu lie Thr Glu Val Ser Glu Ala Thr 
135 140 145 

cca get cag att gtt gag ctt gtg cag gat get ctt tct tat ggt gga 595 
Pro Ala Gin lie Val Glu Leu Val Gin Asp Ala Leu Ser Tyr Gly Gly 
150 155 160 165 

gat gtt att cgt ctt gtc acc ggc aac cca ttg age age gat gec aca 643 
Asp Val lie Arg Leu Val Thr Gly Asn Pro Leu Ser Ser Asp Ala Thr 
170 175 180 

ctg get gag ate tct gca gtt tec gag get ggc ctg gag ttc cag gtg 691 
Leu Ala Glu He Ser Ala Val Ser Glu Ala Gly Leu Glu Phe Gin Val 
185 190 195 

gtt cca ggt atg tct ttg cct gca acg gtt cct gca ttt gcg gga att 739 
Val Pro Gly Met Ser Leu Pro Ala Thr Val Pro Ala Phe Ala Gly He 
200 205 210 

gcg ttg ggt tct acc tac acc gaa act gat gtc aac ggt caa aac ttg 787 
Ala Leu Gly Ser Thr Tyr Thr Glu Thr Asp Val Asn Gly Gin Asn Leu 
215 220 225 

gac tgg gat cag ttg get age gca cct cag cct ttg gtg ctg cag gee 83 5 
Asp Trp Asp Gin Leu Ala Ser Ala Pro Gin Pro Leu Val Leu Gin Ala 
230 235 240 245 

cgc gtg gat gac ctt tec cgt att gca cag gaa eta aag gee cgc aat 883 
Arg Val Asp Asp Leu Ser Arg He Ala Gin Glu Leu Lys Ala Arg Asn 
250 255 260 

atg tct ttg gaa act cct gtt tct gtc acc get aac ggc acc acc cgt 931 
Met Ser Leu Glu Thr Pro Val Ser Val Thr Ala Asn Gly Thr Thr Arg 
265 270 * 275 

ttg cag cgc acc tat gac acc act tta ggt ctg ttg cac aag ctt gat 979 
Leu Gin Arg Thr Tyr Asp Thr Thr Leu Gly Leu Leu His Lys Leu Asp 
280 285 290 

get gaa eta age gga cct ttg gtt gtt acc ttg ggc aag ggt gtg 1024 
Ala Glu Leu Ser Gly Pro Leu Val Val Thr Leu Gly Lys Gly Val 
295 300 305 



<210> 822 
<211> 308 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 822 

Met Thr lie Ala His Lys Pro Glu Met Ala Glu Thr Thr Gly He Glu 
15 10 15 
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Thr Asn Gin Val Ser Glu Thr lie Gly Val Glu Ser Leu Thr His Gly 
20 25 30 

Asn Leu Arg Pro Val Ser Ser Phe Glu Gly Gin His Glu Gly Gin Thr 
35 40 45 

Glu Glu Leu Leu Pro Gly Lys Val lie Phe Val Gly Ala Gly Pro Gly 
50 55 60 

Asn Pro Asp Leu Leu Thr Val Arg Ala Arg Glu Val Leu Gly Asn Ala 
65 70 75 80 

Val Arg Ala lie Thr Asp Glu Gin Val Leu Ser Gly Val Arg Ala Phe 
85 90 95 

Val Ala Thr Glu lie Pro Val Pro Glu Asp Lys Leu Gin Ala Ala Glu 
100 105 110 

Asp Glu Tyr Glu Arg lie Cys lie Glu Ala Lys Glu Asn Gly Ala Arg 
115 120 125 

Arg Lys Pro Pro Arg Pro Ala Pro Pro Thr Ala Ala Glu lie Thr Glu 
130 135 140 

Val Ser Glu Ala Thr Pro Ala Gin lie Val Glu Leu Val Gin Asp Ala 
145 150 155 160 

Leu Ser Tyr Gly Gly Asp Val lie Arg Leu Val Thr Gly Asn Pro Leu 
165 170 175 

Ser Ser Asp Ala Thr Leu Ala Glu lie Ser Ala Val Ser Glu Ala Gly 
180 185 190 

Leu Glu Phe Gin Val Val Pro Gly Met Ser Leu Pro Ala Thr Val Pro 
195 200 205 

Ala Phe Ala Gly lie Ala Leu Gly Ser Thr Tyr Thr Glu Thr Asp Val 
210 215 220 

Asn Gly Gin Asn Leu Asp Trp Asp Gin Leu Ala Ser Ala Pro Gin Pro 
225 230 235 240 

Leu Val Leu Gin Ala Arg Val Asp Asp Leu Ser Arg lie Ala Gin Glu 
245 250 255 

Leu Lys Ala Arg Asn Met Ser Leu Glu Thr Pro Val Ser Val Thr Ala 
260 265 270 

Asn Gly Thr Thr Arg Leu Gin Arg Thr Tyr Asp Thr Thr Leu Gly Leu 
275 280 285 

Leu His Lys Leu Asp Ala Glu Leu Ser Gly Pro Leu Val Val Thr Leu 
290 295 300 



Gly Lys Gly Val 
305 



<210> 823 
<211> 755 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (732) 
<223> FRXA00374 



<400> 823 

acc att tct gtc gaa cca ccg cgc aac cca gcg caa atg gaa cgc gcc 

Thr lie Ser Val Glu Pro Pro Arg Asn Pro Ala Gin Met Glu Arg Ala 

15 10 15 



48 



ate aag ggc ate gtc gaa gga cgc tac cag tgg gtt gtc etc aca age 
lie Lys Gly lie Val Glu Gly Arg Tyr Gin Trp Val Val Leu Thr Ser 
20 25 30 



96 



gtc aac gca gtg aag gca gtc tgg aag aaa ate acc gaa ttc ggc etc 
Val Asn Ala Val Lys Ala Val Trp Lys Lys lie Thr Glu Phe Gly Leu 
35 40 45 



144 



gat tea cgt tec ttc gcg ggc gtc cgc ate gcc gca gtc ggt gaa aaa 
Asp Ser Arg Ser Phe Ala Gly Val Arg lie Ala Ala Val Gly Glu Lys 
50 55 60 



192 



acc gcc get gag ate cgc gcg etc ggc ate acg ccg gag ctt ctg cct 
Thr Ala Ala Glu lie Arg Ala Leu Gly lie Thr Pro Glu Leu Leu Pro 
65 70 75 80 



240 



gca cgt acc agg caa aat gcg caa ggg ctt gtc gac gtg ttc ccc gaa 
Ala Arg Thr Arg Gin Asn Ala Gin Gly Leu Val Asp Val Phe Pro Glu 
85 90 95 



288 



tat ttc gaa gaa etc gat cca gtc ggc cgt gtc etc ttg ccg cgc gca 
Tyr Phe Glu Glu Leu Asp Pro Val Gly Arg Val Leu Leu Pro Arg Ala 
100 105 110 



336 



gat ate gca acc gac gtg ctt gtc gac ggc ctg acc cac ctt ggt tgg 
Asp lie Ala Thr Asp Val Leu Val Asp Gly Leu Thr His Leu Gly Trp 
115 120 125 



384 



gaa gtc gaa gac gtg gtg get tac cgc acc gtc cgc gca gca cca cca 
Glu Val Glu Asp Val Val Ala Tyr Arg Thr Val Arg Ala Ala Pro Pro 
130 135 140 



432 



age get gat ate cga gat atg ate aag acc ggc gga ttt gat gca gtt 
Ser Ala Asp lie Arg Asp Met lie Lys Thr Gly Gly Phe Asp Ala Val 
145 150 155 160 



480 



gcc ttc acc tct teg teg acc gtg aag aac etc gtt ggt ate gcg ggt 
Ala Phe Thr Ser Ser Ser Thr Val Lys Asn Leu Val Gly lie Ala Gly 
165 170 175 



528 



aaa cca cac cca cgc acc ate gtc gcg tgc ate gga ccc atg act gca 
Lys Pro His Pro Arg Thr lie Val Ala Cys lie Gly Pro Met Thr Ala 
180 185 190 



576 



gcg acc get gaa gaa ctg gga ctg cgc gtt gat gtc atg cca gag ate 
Ala Thr Ala Glu Glu Leu Gly Leu Arg Val Asp Val Met Pro Glu lie 
195 200 205 



624 



gcc gaa gta cca gaa ctg ate gac get ctt gcg gaa cac gtg gcg gat 



672 
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Ala Glu Val Pro Glu Leu lie Asp Ala Leu Ala Glu His Val Ala Asp 
210 215 220 

ctg cgc get aag ggc gag ctg ccg ccg ccg agg aag aaa cgc agg cgt 72 0 
Leu Arg Ala Lys Gly Glu Leu Pro Pro Pro Arg Lys Lys Arg Arg Arg 
225 230 235 240 

cga aaa gcg tct taaaaggttt ttcactaggg tgt 755 
Arg Lys Ala Ser 



<210> 824 
<211> 244 
<212> PRT 

<213> Corynebacterium glutarnicum 
<400> 824 

Thr lie Ser Val Glu Pro Pro Arg Asn Pro Ala Gin Met Glu Arg Ala 
15 10 15 

lie Lys Gly lie Val Glu Gly Arg Tyr Gin Trp Val Val Leu Thr Ser 
20 25 30 

Val Asn Ala Val Lys Ala Val Trp Lys Lys lie Thr Glu Phe Gly Leu 
35 40 45 

Asp Ser Arg Ser Phe Ala Gly Val Arg lie Ala Ala Val Gly Glu Lys 
50 55 60 

Thr Ala Ala Glu lie Arg Ala Leu Gly lie Thr Pro Glu Leu Leu Pro 
65 70 75 80 

Ala Arg Thr Arg Gin Asn Ala Gin Gly Leu Val Asp Val Phe Pro Glu 
85 90 95 

Tyr Phe Glu Glu Leu Asp Pro Val Gly Arg Val Leu Leu Pro Arg Ala 
100 105 110 

Asp lie Ala Thr Asp Val Leu Val Asp Gly Leu Thr His Leu Gly Trp 
115 120 125 

Glu Val Glu Asp Val Val Ala Tyr Arg Thr Val Arg Ala Ala Pro Pro 
130 135 140 

Ser Ala Asp lie Arg Asp Met lie Lys Thr Gly Gly Phe Asp Ala Val 
145 150 155 160 

Ala Phe Thr Ser Ser Ser Thr Val Lys Asn Leu Val Gly lie Ala Gly 
165 170 175 

Lys Pro His Pro Arg Thr lie Val Ala Cys lie Gly Pro Met Thr Ala 
180 185 190 

Ala Thr Ala Glu Glu Leu Gly Leu Arg Val Asp Val Met Pro Glu lie 
195 200 205 

Ala Glu Val Pro Glu Leu lie Asp Ala Leu Ala Glu His Val Ala Asp 
210 215 220 



Leu Arg Ala Lys Gly Glu Leu Pro Pro Pro Arg Lys Lys Arg Arg Arg 
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225 230 235 240 

Arg Lys Ala Ser 



<210> 825 
<211> 1467 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1444) 
<223> RXN00383 

<400> 825 

ccatatcttt aaccttggtc atggtgtgct tcctaatacg gtggcggaag atattactga 60 

agccgtctcc atcattcatt cttaaactaa gaggagtttc atg cgt ttt gcc ate 115 

Met Arg Phe Ala lie 

1 5 

ate ggt gca ggc ctt gcg ggt ctg act get gca tat gag ate cat aaa 163 

lie Gly Ala Gly Leu Ala Gly Leu Thr Ala Ala Tyr Glu lie His Lys 

10 15 20 

get gat ccc act gcc caa ate gat gtg ttg gaa gca ggc gaa cgc att 211 
Ala Asp Pro Thr Ala Gin lie Asp Val Leu Glu Ala Gly Glu Arg lie 
25 30 35 

ggc ggc aag ctt ttt acg gtg ccg ttt get tec gga cct acc gat att 259 
Gly Gly Lys Leu Phe Thr Val Pro Phe Ala Ser Gly Pro Thr Asp lie 
40 45 50 

gga gcg gag gcg ttt tta get gcg cgt tec gat gcg gtg gag ttt ttt 307 
Gly Ala Glu Ala Phe Leu Ala Ala Arg Ser Asp Ala Val Glu Phe Phe 
55 60 65 

act gag ctt ggg ttg get gat tct ttg gtc age ccg tct get gcg aag 355 
Thr Glu Leu Gly Leu Ala Asp Ser Leu Val Ser Pro Ser Ala Ala Lys 
70 75 80 85 

tct cag tat ttc gcg ggc ggt gcg ctg cat gcg ttc ccc gca ggt gga 403 
Ser Gin Tyr Phe Ala Gly Gly Ala Leu His Ala Phe Pro Ala Gly Gly 
90 95 100 

gtg atg ggt att cca age aat cca cca gca ggc gcg caa gac acc get 451 
Val Met Gly lie Pro Ser Asn Pro Pro Ala Gly Ala Gin Asp Thr Ala 
105 110 115 

ttt gat tgg act cct ggc caa gac att tct gtt ggc gcc tta gtg cgc 499 
Phe Asp Trp Thr Pro Gly Gin Asp lie Ser Val Gly Ala Leu Val Arg 
120 125 130 

cgt cag tat ggc gat gag ate gtc gat act gtg gtg tct teg ctg ctt 547 
Arg Gin Tyr Gly Asp Glu lie Val Asp Thr Val Val Ser Ser Leu Leu 
135 140 145 



ggt ggc gtt tat tec tec acc get gat gat ctg ggt gtg cgc get tec 
Gly Gly Val Tyr Ser Ser Thr Ala Asp Asp Leu Gly Val Arg Ala Ser 



595 
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150 155 160 165 

gtg ccg gca ctt get gca gec ctt gat cag ctg get gag gee ggc gag 643 
Val Pro Ala Leu Ala Ala Ala Leu Asp Gin Leu Ala Glu Ala Gly Glu 
170 175 180 

ccg gtg act ctg tea get gcg gtc aag gec gtg gaa get cag egg gaa 691 

Pro Val Thr Leu Ser Ala Ala Val Lys Ala Val Glu Ala Gin Arg Glu 

185 190 195 

gee gca aaa aca act tea gaa ace cgc ccc gtt ttc cag ace ttc aag 739 

Ala Ala Lys Thr Thr Ser Glu Thr Arg Pro Val Phe Gin Thr Phe Lys 
200 205 210 

ggc gga tac gcg gag ctg tac gaa gcg ttg gca gag caa tgc ggt gca 787 

Gly Gly Tyr Ala Glu Leu Tyr Glu Ala Leu Ala Glu Gin Cys Gly Ala 
215 220 225 

gat att cac ttg gat agt ttc gtt tec gee ate acc aaa gat ggt gaa 83 5 

Asp lie His Leu Asp Ser Phe Val Ser Ala lie Thr Lys Asp Gly Glu 
230 235 240 245 

ggt ttt gec ate aag ggc ggt ggc gaa ggc acc tac gac aag gtg att 883 

Gly Phe Ala lie Lys Gly Gly Gly Glu Gly Thr Tyr Asp Lys Val lie 
250 255 260 

ttg gcg gtt ccc get cca acc gee get gtg ctg etc cgc gac ttg gca 931 

Leu Ala Val Pro Ala Pro Thr Ala Ala Val Leu Leu Arg Asp Leu Ala 

265 270 275 

ccg gee gca gcg cca cat ttg cgc gca att aag ttg get tct tea gca 979 

Pro Ala Ala Ala Pro His Leu Arg Ala lie Lys Leu Ala Ser Ser Ala 
280 285 290 

gtc gtc ggc atg cgt ttc gat tec age gag ggc ctg ccc gac aac tec 1027 

Val Val Gly Met Arg Phe Asp Ser Ser Glu Gly Leu Pro Asp Asn Ser 
295 300 305 

ggc gtc ctg gtc get gtt aat gag ccg ggc ate acg gcg aag gee ttc 1075 

Gly Val Leu Val Ala Val Asn Glu Pro Gly lie Thr Ala Lys Ala Phe 
310 315 320 325 

acg ttc tec tea aag aag tgg cct cac ctg gag get cgc ggg ggc gcg 1123 

Thr Phe Ser Ser Lys Lys Trp Pro His Leu Glu Ala Arg Gly Gly Ala 
330 335 340 

etc gtg cgc gcg teg ttc ggc agg eta ggc gat gag gcg teg gca cgc 1171 

Leu Val Arg Ala Ser Phe Gly Arg Leu Gly Asp Glu Ala Ser Ala Arg 

345 350 355 

atg gac gag gat ttg ctt gtc gac gee gee etc gac gat etc etc acc 1219 

Met Asp Glu Asp Leu Leu Val Asp Ala Ala Leu Asp Asp Leu Leu Thr 
360 365 370 

ata acc ggg ttc gac ggc egg get gec gga ctg ggt gaa att ttc gtg 12 67 

lie Thr Gly Phe Asp Gly Arg Ala Ala Gly Leu Gly Glu lie Phe Val 
375 380 385 

cag cgc tgg ttc ggt ggg etc cca gee tat gga gtt gat cac att get 1315 

Gin Arg Trp Phe Gly Gly Leu Pro Ala Tyr Gly Val Asp His lie Ala 
390 395 400 405 
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acc gtt teg get gcg cgt gca gag ate gca gec gtg cct ggc gtg gaa 13 63 

Thr Val Ser Ala Ala Arg Ala Glu He Ala Ala Val Pro Gly Val Glu 

410 415 420 

gca att ggc gcg tgg get ggg gga gtg gga gtt ccc gca gtt ate gca 1411 

Ala He Gly Ala Trp Ala Gly Gly Val Gly Val Pro Ala Val He Ala 

425 430 435 

gat gec cag gca gca gta cac agg ttg ctg gga taagcaccca aaaacactat 1464 

Asp Ala Gin Ala Ala Val His Arg Leu Leu Gly 
440 445 

tga 1467 



<210> 826 
<211> 448 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 826 

Met Arg Phe Ala lie lie Gly Ala Gly Leu Ala Gly Leu Thr Ala Ala 
15 10 15 

Tyr Glu He His Lys Ala Asp Pro Thr Ala Gin He Asp Val Leu Glu 
20 25 30 

Ala Gly Glu Arg lie Gly Gly Lys Leu Phe Thr Val Pro Phe Ala Ser 
35 40 45 

Gly Pro Thr Asp He Gly Ala Glu Ala Phe Leu Ala Ala Arg Ser Asp 
50 55 60 

Ala Val Glu Phe Phe Thr Glu Leu Gly Leu Ala Asp Ser Leu Val Ser 
65 70 75 80 

Pro Ser Ala Ala Lys Ser Gin Tyr Phe Ala Gly Gly Ala Leu His Ala 
85 90 95 

Phe Pro Ala Gly Gly Val Met Gly He Pro Ser Asn Pro Pro Ala Gly 
100 105 110 

Ala Gin Asp Thr Ala Phe Asp Trp Thr Pro Gly Gin Asp He Ser Val 
115 120 125 

Gly Ala Leu Val Arg Arg Gin Tyr Gly Asp Glu He Val Asp Thr Val 
130 135 140 

Val Ser Ser Leu Leu Gly Gly Val Tyr Ser Ser Thr Ala Asp Asp Leu 
145 150 155 160 

Gly Val Arg Ala Ser Val Pro Ala Leu Ala Ala Ala Leu Asp Gin Leu 
165 170 175 

Ala Glu Ala Gly Glu Pro Val Thr Leu Ser Ala Ala Val Lys Ala Val 
180 185 190 

Glu Ala Gin Arg Glu Ala Ala Lys Thr Thr Ser Glu Thr Arg Pro Val 
195 200 205 
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Phe Gin Thr Phe Lys Gly Gly Tyr Ala Glu Leu Tyr Glu Ala Leu Ala 
210 215 220 

Glu Gin Cys Gly Ala Asp lie His Leu Asp Ser Phe Val Ser Ala lie 
225 230 235 240 

Thr Lys Asp Gly Glu Gly Phe Ala lie Lys Gly Gly Gly Glu Gly Thr 
245 250 255 

Tyr Asp Lys Val lie Leu Ala Val Pro Ala Pro Thr Ala Ala Val Leu 
260 265 270 

Leu Arg Asp Leu Ala Pro Ala Ala Ala Pro His Leu Arg Ala lie Lys 
275 280 285 

Leu Ala Ser Ser Ala Val Val Gly Met Arg Phe Asp Ser Ser Glu Gly 
290 295 300 

Leu Pro Asp Asn Ser Gly Val Leu Val Ala Val Asn Glu Pro Gly lie 
305 310 315 320 

Thr Ala Lys Ala Phe Thr Phe Ser Ser Lys Lys Trp Pro His Leu Glu 
325 330 335 

Ala Arg Gly Gly Ala Leu Val Arg Ala Ser Phe Gly Arg Leu Gly Asp 
340 345 350 

Glu Ala Ser Ala Arg Met Asp Glu Asp Leu Leu Val Asp Ala Ala Leu 
355 360 365 

Asp Asp Leu Leu Thr lie Thr Gly Phe Asp Gly Arg Ala Ala Gly Leu 
370 375 380 

Gly Glu lie Phe Val Gin Arg Trp Phe Gly Gly Leu Pro Ala Tyr Gly 
385 390 395 400 

Val Asp His lie Ala Thr Val Ser Ala Ala Arg Ala Glu lie Ala Ala 
405 410 415 

Val Pro Gly Val Glu Ala lie Gly Ala Trp Ala Gly Gly Val Gly Val 
420 425 430 

Pro Ala Val lie Ala Asp Ala Gin Ala Ala Val His Arg Leu Leu Gly 
435 440 445 



<210> 827 
<211> 382 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (382) 

<223> FRXA00376 

<400> 827 

ccatatcttt aaccttggtc atggtgtgct tcctaatacg gtggcggaag atattactga 
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agccgtctcc atcattcatt cttaaactaa gaggagtttc atg cgt ttt gcc ate 115 

Met Arg Phe Ala lie 

1 5 

ate ggt gca ggc ctt gcg ggt ctg act get gca tat gag ate cat aaa 163 

lie Gly Ala Gly Leu Ala Gly Leu Thr Ala Ala Tyr Glu lie His Lys 

10 15 20 

get gat ccc act gcc caa ate gat gtg ttg gaa gca ggc gaa cgc att 211 

Ala Asp Pro Thr Ala Gin lie Asp Val Leu Glu Ala Gly Glu Arg lie 

25 30 35 

ggc ggc aag ctt ttt acg gtg ccg ttt get tec gga cct acc gat att 259 

Gly Gly Lys Leu Phe Thr Val Pro Phe Ala Ser Gly Pro Thr Asp lie 

40 45 50 

gga gcg gag gcg ttt tta get gcg cgt tec gat gcg gtg gag ttt ttt 3 07 

Gly Ala Glu Ala Phe Leu Ala Ala Arg Ser Asp Ala Val Glu Phe Phe 
55 60 65 

act gag ctt ggg ttg get gat tct ttg gtc age ccg tct get gcg aag 355 

Thr Glu Leu Gly Leu Ala Asp Ser Leu Val Ser Pro Ser Ala Ala Lys 

70 75 80 85 

tct cag tat ttc gcg ggc ggt gcg ctg 3 82 
Ser Gin Tyr Phe Ala Gly Gly Ala Leu 
90 



<210> 828 
<211> 94 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 828 

Met Arg Phe Ala lie lie Gly Ala Gly Leu Ala Gly Leu Thr Ala Ala 
15 10 15 

Tyr Glu lie His Lys Ala Asp Pro Thr Ala Gin lie Asp Val Leu Glu 
20 25 30 

Ala Gly Glu Arg lie Gly Gly Lys Leu Phe Thr Val Pro Phe Ala Ser 
35 40 45 

Gly Pro Thr Asp lie Gly Ala Glu Ala Phe Leu Ala Ala Arg Ser Asp 
50 55 60 

Ala Val Glu Phe Phe Thr Glu Leu Gly Leu Ala Asp Ser Leu Val Ser 
65 70 75 80 

Pro Ser Ala Ala Lys Ser Gin Tyr Phe Ala Gly Gly Ala Leu 
85 90 



<210> 829 
<211> 1037 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (1) . . (1014) 

<223> FRXA00383 

<400> 829 

gca ggc gcg caa gac acc get ttt gat tgg act cct ggc caa gac att 48 
Ala Gly Ala Gin Asp Thr Ala Phe Asp Trp Thr Pro Gly Gin Asp lie 

15 10 15 

tct gtt ggc gec tta gtg cgc cgt cag tat ggc gat gag ate gtc gat 96 

Ser Val Gly Ala Leu Val Arg Arg Gin Tyr Gly Asp Glu lie Val Asp 

20 25 30 

act gtg gtg tct teg ctg ctt ggt ggc gtt tat tec tec acc get gat 144 

Thr Val Val Ser Ser Leu Leu Gly Gly Val Tyr Ser Ser Thr Ala Asp 
35 40 45 

gat ctg ggt gtg cgc get tec gtg ccg gca ctt get gca gee ctt gat 192 

Asp Leu Gly Val Arg Ala Ser Val Pro Ala Leu Ala Ala Ala Leu Asp 
50 55 60 

cag ctg get gag gee ggc gag ccg gtg act ctg tea get gcg gtc aag 240 

Gin Leu Ala Glu Ala Gly Glu Pro Val Thr Leu Ser Ala Ala Val Lys 

65 70 75 80 

gee gtg gaa get cag egg gaa gee gca aaa aca act tea gaa acc cgc 288 

Ala Val Glu Ala Gin Arg Glu Ala Ala Lys Thr Thr Ser Glu Thr Arg 

85 90 95 

ccc gtt ttc cag acc ttc aag ggc gga tac gcg gag ctg tac gaa gcg 33 6 

Pro Val Phe Gin Thr Phe Lys Gly Gly Tyr Ala Glu Leu Tyr Glu Ala 

100 105 110 

ttg gca gag caa tgc ggt gca gat att cac ttg gat agt ttc gtt tec 3 84 

Leu Ala Glu Gin Cys Gly Ala Asp lie His Leu Asp Ser Phe Val Ser 
115 120 125 

gec ate acc aaa gat ggt gaa ggt ttt gee ate aag ggc ggt ggc gaa 43 2 

Ala lie Thr Lys Asp Gly Glu Gly Phe Ala lie Lys Gly Gly Gly Glu 
130 135 140 

ggc acc tac gac aag gtg att ttg gcg gtt ccc get cca acc gee get 480 

Gly Thr Tyr Asp Lys Val lie Leu Ala Val Pro Ala Pro Thr Ala Ala 

145 150 155 160 

gtg ctg etc cgc gac ttg gca ccg gee gca gcg cca cat ttg cgc gca 528 

Val Leu Leu Arg Asp Leu Ala Pro Ala Ala Ala Pro His Leu Arg Ala 

165 170 175 

att aag ttg get tct tea gca gtc gtc ggc atg cgt ttc gat tec age 576 

lie Lys Leu Ala Ser Ser Ala Val Val Gly Met Arg Phe Asp Ser Ser 

180 185 190 

gag ggc ctg ccc gac aac tec ggc gtc ctg gtc get gtt aat gag ccg 624 

Glu Gly Leu Pro Asp Asn Ser Gly Val Leu Val Ala Val Asn Glu Pro 
195 200 205 

ggc ate acg gcg aag gee ttc acg ttc tec tea aag aag tgg cct cac 672 

Gly lie Thr Ala Lys Ala Phe Thr Phe Ser Ser Lys Lys Trp Pro His 
210 215 220 
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ctg gag get cgc ggg ggc gcg etc gtg cgc gcg teg ttc ggc agg eta 72 0 

Leu Glu Ala Arg Gly Gly Ala Leu Val Arg Ala Ser Phe Gly Arg Leu 

225 230 235 240 

ggc gat gag gcg teg gca cgc atg gac gag gat ttg ctt gtc gac gee 768 

Gly Asp Glu Ala Ser Ala Arg Met Asp Glu Asp Leu Leu Val Asp Ala 
245 250 255 

gec etc gac gat etc etc ace ata ace ggg ttc gac ggc egg get gee 816 

Ala Leu Asp Asp Leu Leu Thr lie Thr Gly Phe Asp Gly Arg Ala Ala 
260 265 270 

gga ctg ggt gaa att ttc gtg cag cgc tgg ttc ggt ggg etc cca gee 864 

Gly Leu Gly Glu lie Phe Val Gin Arg Trp Phe Gly Gly Leu Pro Ala 
275 280 285 

tat gga gtt gat cac att get ace gtt teg get gcg cgt gca gag ate 912 

Tyr Gly Val Asp His lie Ala Thr Val Ser Ala Ala Arg Ala Glu lie 
290 295 300 

gca gee gtg cct ggc gtg gaa gca att ggc gcg tgg get ggg gga gtg 960 

Ala Ala Val Pro Gly Val Glu Ala lie Gly Ala Trp Ala Gly Gly Val 

305 310 315 320 

gga gtt ccc gca gtt ate gca gat gee cag gca gca gta cac agg ttg 1008 

Gly Val Pro Ala Val lie Ala Asp Ala Gin Ala Ala Val His Arg Leu 
325 330 335 

ctg gga taagcaccca aaaacactat tga 1037 
Leu Gly 



<210> 830 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 830 

Ala Gly Ala Gin Asp Thr Ala Phe Asp Trp Thr Pro Gly Gin Asp lie 
15 10 15 

Ser Val Gly Ala Leu Val Arg Arg Gin Tyr Gly Asp Glu lie Val Asp 
20 25 30 

Thr Val Val Ser Ser Leu Leu Gly Gly Val Tyr Ser Ser Thr Ala Asp 
35 40 45 

Asp Leu Gly Val Arg Ala Ser Val Pro Ala Leu Ala Ala Ala Leu Asp 
50 55 60 

Gin Leu Ala Glu Ala Gly Glu Pro Val Thr Leu Ser Ala Ala Val Lys 
65 70 75 80 

Ala Val Glu Ala Gin Arg Glu Ala Ala Lys Thr Thr Ser Glu Thr Arg 
85 90 95 

Pro Val Phe Gin Thr Phe Lys Gly Gly Tyr Ala Glu Leu Tyr Glu Ala 
100 105 110 



Leu Ala Glu Gin Cys Gly Ala Asp lie His Leu Asp Ser Phe Val Ser 
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115 120 125 

Ala lie Thr Lys Asp Gly Glu Gly Phe Ala lie Lys Gly Gly Gly Glu 
130 135 140 

Gly Thr Tyr Asp Lys Val lie Leu Ala Val Pro Ala Pro Thr Ala Ala 
145 150 155 160 

Val Leu Leu Arg Asp Leu Ala Pro Ala Ala Ala Pro His Leu Arg Ala 
165 170 175 

lie Lys Leu Ala Ser Ser Ala Val Val Gly Met Arg Phe Asp Ser Ser 
180 185 190 

Glu Gly Leu Pro Asp Asn Ser Gly Val Leu Val Ala Val Asn Glu Pro 
195 200 205 

Gly lie Thr Ala Lys Ala Phe Thr Phe Ser Ser Lys Lys Trp Pro His 
210 215 220 

Leu Glu Ala Arg Gly Gly Ala Leu Val Arg Ala Ser Phe Gly Arg Leu 
225 230 235 240 

Gly Asp Glu Ala Ser Ala Arg Met Asp Glu Asp Leu Leu Val Asp Ala 
245 250 255 

Ala Leu Asp Asp Leu Leu Thr lie Thr Gly Phe Asp Gly Arg Ala Ala 
260 265 270 

Gly Leu Gly Glu lie Phe Val Gin Arg Trp Phe Gly Gly Leu Pro Ala 
275 280 285 

Tyr Gly Val Asp His lie Ala Thr Val Ser Ala Ala Arg Ala Glu lie 
290 295 300 

Ala Ala Val Pro Gly Val Glu Ala lie Gly Ala Trp Ala Gly Gly Val 
305 310 315 320 

Gly Val Pro Ala Val lie Ala Asp Ala Gin Ala Ala Val His Arg Leu 
325 330 335 



Leu Gly 



<210> 831 
<211> 873 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (850) 

<223> RXA01253 

<400> 831 

acgccatcgc agcctgccct cctggccgca tcgaagtcct cgccaactac accgcattcc 60 



gagacctcaa aaaggctctg gagaaaggga ccgaacaata atg acc acc etc aac 115 

Met Thr Thr Leu Asn 
1 5 
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atc ggc etc ate etc ccc gac gtc etc gga act tac ggc gac gac ggc 163 

lie Gly Leu lie Leu Pro Asp Val Leu Gly Thr Tyr Gly Asp Asp Gly 

10 15 20 

aac gca eta gtc ctg cgc caa cgc gca cgc atg cgt ggc att aat get 211 

Asn Ala Leu Val Leu Arg Gin Arg Ala Arg Met Arg Gly lie Asn Ala 

25 30 35 

gaa ate cag cgc gtc ace etc gac gac gee gtc cct tec ace ctt gat 259 

Glu lie Gin Arg Val Thr Leu Asp Asp Ala Val Pro Ser Thr Leu Asp 

40 45 50 

etc tac tgc etc ggc ggc ggc gag gac acc gca cag ate ctt gee acc 3 07 

Leu Tyr Cys Leu Gly Gly Gly Glu Asp Thr Ala Gin lie Leu Ala Thr 

55 60 65 

gaa cac etc acc aaa gac ggc ggc etc caa acc gca gee gee gca ggc 3 55 

Glu His Leu Thr Lys Asp Gly Gly Leu Gin Thr Ala Ala Ala Ala Gly 

70 75 80 85 

cgc ccc ate ttc gca gtc tgc gca ggt etc cag gta etc ggc gac tec 403 

Arg Pro lie Phe Ala Val Cys Ala Gly Leu Gin Val Leu Gly Asp Ser 

90 95 100 

ttc cgc gee gee ggc cgt gtc ate gac ggc ctt ggg ctt ate gac gee 451 

Phe Arg Ala Ala Gly Arg Val lie Asp Gly Leu Gly Leu lie Asp Ala 

105 110 115 

acc acc gtc tct tta caa aaa cgc gee ate gga gaa gtc gaa acg aca 499 

Thr Thr Val Ser Leu Gin Lys Arg Ala lie Gly Glu Val Glu Thr Thr 

120 125 130 

cca acc cgc gee gga ttc acc gee gag ctg acc gaa cga etc acc ggc 547 

Pro Thr Arg Ala Gly Phe Thr Ala Glu Leu Thr Glu Arg Leu Thr Gly 

135 140 145 

ttc gaa aac cac atg ggc gee acc ctg etc ggc ccc gac gee gaa cca 595 

Phe Glu Asn His Met Gly Ala Thr Leu Leu Gly Pro Asp Ala Glu Pro 

150 155 160 165 

etc ggc cga gtc gtc cgc ggc gaa ggc aac acc gat gtc tgg gca gee 643 

Leu Gly Arg Val Val Arg Gly Glu Gly Asn Thr Asp Val Trp Ala Ala 

170 175 180 

tec gaa aac acc gac gac caa cgc caa caa ttc gee gaa ggc gee gtc 691 

Ser Glu Asn Thr Asp Asp Gin Arg Gin Gin Phe Ala Glu Gly Ala Val 

185 190 195 

caa ggc age ate ate gee acc tac atg cac ggc ccc gca etc gee cga 739 

Gin Gly Ser lie lie Ala Thr Tyr Met His Gly Pro Ala Leu Ala Arg 

200 205 210 

aac ccc caa etc gee gac etc atg etc gca aaa gca atg ggt gtc gcg 787 

Asn Pro Gin Leu Ala Asp Leu Met Leu Ala Lys Ala Met Gly Val Ala 

215 220 225 

ctg aaa gac ctg gag cct ttg gac ate gac gtc ate gac cgc etc cgc 83 5 

Leu Lys Asp Leu Glu Pro Leu Asp lie Asp Val lie Asp Arg Leu Arg 

230 235 240 245 
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gcc gaa cgc ctg gcg tagccccttc taaaccgggt eta 873 
Ala Glu Arg Leu Ala 
250 



<210> 832 
<211> 250 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 832 

Met Thr Thr Leu Asn lie Gly Leu lie Leu Pro Asp Val Leu Gly Thr 
15 10 15 

Tyr Gly Asp Asp Gly Asn Ala Leu Val Leu Arg Gin Arg Ala Arg Met 
20 25 30 

Arg Gly lie Asn Ala Glu lie Gin Arg Val Thr Leu Asp Asp Ala Val 
35 40 45 

Pro Ser Thr Leu Asp Leu Tyr Cys Leu Gly Gly Gly Glu Asp Thr Ala 
50 55 60 

Gin lie Leu Ala Thr Glu His Leu Thr Lys Asp Gly Gly Leu Gin Thr 
65 70 75 80 

Ala Ala Ala Ala Gly Arg Pro lie Phe Ala Val Cys Ala Gly Leu Gin 
85 90 95 

Val Leu Gly Asp Ser Phe Arg Ala Ala Gly Arg Val lie Asp Gly Leu 
100 105 110 

Gly Leu lie Asp Ala Thr Thr Val Ser Leu Gin Lys Arg Ala lie Gly 
115 120 125 

Glu Val Glu Thr Thr Pro Thr Arg Ala Gly Phe Thr Ala Glu Leu Thr 
130 135 140 

Glu Arg Leu Thr Gly Phe Glu Asn His Met Gly Ala Thr Leu Leu Gly 
145 150 155 160 

Pro Asp Ala Glu Pro Leu Gly Arg Val Val Arg Gly Glu Gly Asn Thr 
165 170 175 

Asp Val Trp Ala Ala Ser Glu Asn Thr Asp Asp Gin Arg Gin Gin Phe 
180 185 190 

Ala Glu Gly Ala Val Gin Gly Ser lie lie Ala Thr Tyr Met His Gly 
195 200 205 

Pro Ala Leu Ala Arg Asn Pro Gin Leu Ala Asp Leu Met Leu Ala Lys 
210 215 220 

Ala Met Gly Val Ala Leu Lys Asp Leu Glu Pro Leu Asp lie Asp Val 
225 230 235 240 

lie Asp Arg Leu Arg Ala Glu Arg Leu Ala 
245 250 



<210> 833 
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<211> 1044 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (1021) 

<223> RXA02134 



<400> 833 

tgatgaacga catgtcgaca ttttcttccg ccggcgtcga tggaccccta aacgcctctt 60 



ccgaagcgcc cgagcaaaac acggagtaac tttctaagcg atg tec ggc aaa gca 115 

Met Ser Gly Lys Ala 
1 5 



ggc ttt acc ccc gaa gat ccc gaa gac tea gac aac cgc cac ggg aac 163 
Gly Phe Thr Pro Glu Asp Pro Glu Asp Ser Asp Asn Arg His Gly Asn 
10 15 20 



ccc ctt ttc gaa ggt ate ttt acc gca ctt aat tgg atg acc gtt etc 211 
Pro Leu Phe Glu Gly lie Phe Thr Ala Leu Asn Trp Met Thr Val Leu 
25 30 35 



ccc gtc ccc ggc gca tea gtt ttt gat cgc acc acg ggc gee egg gta 259 
Pro Val Pro Gly Ala Ser Val Phe Asp Arg Thr Thr Gly Ala Arg Val 
40 45 50 



atg gec tct ttg ccc ttt gtt ggc ttc gtt ttc gga atg ttc acc gcg 307 
Met Ala Ser Leu Pro Phe Val Gly Phe Val Phe Gly Met Phe Thr Ala 
55 60 65 



ate ate atg tgg get ate ggc ccc att tea ggg gtg ate cac gtc gat 355 
lie lie Met Trp Ala lie Gly Pro lie Ser Gly Val lie His Val Asp 
70 75 80 85 



gga ctt tta gtt gec gtt ctg ate gtc gcg ttc tgg gaa ctt ctt aat 403 
Gly Leu Leu Val Ala Val Leu lie Val Ala Phe Trp Glu Leu Leu Asn 
90 95 100 



egg ttt atg cac etc gac ggc etc gca gat gtc tec gat get ttg ggt 451 
Arg Phe Met His Leu Asp Gly Leu Ala Asp Val Ser Asp Ala Leu Gly 
105 110 115 



tec tac gca gec cca cca cgc gca cga gaa ate ctt gee gat ccc cgc 499 
Ser Tyr Ala Ala Pro Pro Arg Ala Arg Glu lie Leu Ala Asp Pro Arg 
120 125 130 



acc gga ctt ttc ggc etc gee acc gee atg ctt tec gtt etc ctg cag 547 
Thr Gly Leu Phe Gly Leu Ala Thr Ala Met Leu Ser Val Leu Leu Gin 
135 140 145 



gtc get gca gtc gca teg ctt gtc gat tea acc gtg tgg tgg atg ate 595 
Val Ala Ala Val Ala Ser Leu Val Asp Ser Thr Val Trp Trp Met lie 
150 155 160 165 



tgc ttc ate ccc gtt etc ggc cgc ate get gga caa gta acc gca ctg 643 
Cys Phe lie Pro Val Leu Gly Arg He Ala Gly Gin Val Thr Ala Leu 
170 175 180 



aaa aac cac aac gee ttc tec ccc acc ggc ttt ggc gca eta gtc ate 



691 
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Lys Asn His Asn Ala Phe Ser Pro Thr Gly Phe Gly Ala Leu Val lie 
185 190 195 

gga acg gtg aaa ttt tgg tgg ate gcg ctg tgg etc ttg gtt act get 73 9 

Gly Thr Val Lys Phe Trp Trp lie Ala Leu Trp Leu Leu Val Thr Ala 
200 205 210 

gcg ttg get ttt tgg tgc gca gaa tta att tct cca ctt tea ccg ctg 787 

Ala Leu Ala Phe Trp Cys Ala Glu Leu lie Ser Pro Leu Ser Pro Leu 
215 220 225 

acc agt gtt aac act ccc ttt gtc get gga cct ttc ccc get gca ate 835 

Thr Ser Val Asn Thr Pro Phe Val Ala Gly Pro Phe Pro Ala Ala lie 
230 235 240 245 

aac ccc gec tgg ctt gga ggc tgg gtt gcg ata acc gca gtc gtg gca 883 

Asn Pro Ala Trp Leu Gly Gly Trp Val Ala He Thr Ala Val Val Ala 

250 255 260 

tgt gtt ttc gca gca ctt ttc age cgc cgc tta tea cga agt ttc ggt 931 

Cys Val Phe Ala Ala Leu Phe Ser Arg Arg Leu Ser Arg Ser Phe Gly 
265 270 275 

gga etc aac gga gac tgc ate ggc gca tgc att cat etc ggg gcg teg 979 

Gly Leu Asn Gly Asp Cys He Gly Ala Cys He His Leu Gly Ala Ser 
280 285 290 

att tct gca gtg atg ttt get gtt gtc gec aat gca atg gtg 1021 

He Ser Ala Val Met Phe Ala Val Val Ala Asn Ala Met Val 
295 300 305 

taaagcggtg gcgtcttttg gga 1044 



<210> 834 
<211> 307 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 834 

Met Ser Gly Lys Ala Gly Phe Thr Pro Glu Asp Pro Glu Asp Ser Asp 
15 10 15 

Asn Arg His Gly Asn Pro Leu Phe Glu Gly He Phe Thr Ala Leu Asn 
20 25 30 

Trp Met Thr Val Leu Pro Val Pro Gly Ala Ser Val Phe Asp Arg Thr 
35 40 45 

Thr Gly Ala Arg Val Met Ala Ser Leu Pro Phe Val Gly Phe Val Phe 
50 55 60 

Gly Met Phe Thr Ala He He Met Trp Ala He Gly Pro He Ser Gly 
65 70 75 80 

Val He His Val Asp Gly Leu Leu Val Ala Val Leu He Val Ala Phe 
85 90 95 



Trp Glu Leu Leu Asn Arg Phe Met His Leu Asp Gly Leu Ala Asp Val 
100 105 110 
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Ser Asp Ala Leu Gly Ser Tyr Ala Ala Pro Pro Arg Ala Arg Glu lie 
115 120 125 

Leu Ala Asp Pro Arg Thr Gly Leu Phe Gly Leu Ala Thr Ala Met Leu 
130 135 140 

Ser Val Leu Leu Gin Val Ala Ala Val Ala Ser Leu Val Asp Ser Thr 
145 150 155 160 

Val Trp Trp Met lie Cys Phe lie Pro Val Leu Gly Arg lie Ala Gly 
165 170 175 

Gin Val Thr Ala Leu Lys Asn His Asn Ala Phe Ser Pro Thr Gly Phe 
180 185 190 

Gly Ala Leu Val lie Gly Thr Val Lys Phe Trp Trp lie Ala Leu Trp 
195 200 205 

Leu Leu Val Thr Ala Ala Leu Ala Phe Trp Cys Ala Glu Leu lie Ser 
210 215 220 

Pro Leu Ser Pro Leu Thr Ser Val Asn Thr Pro Phe Val Ala Gly Pro 
225 230 235 240 

Phe Pro Ala Ala lie Asn Pro Ala Trp Leu Gly Gly Trp Val Ala lie 
245 250 255 

Thr Ala Val Val Ala Cys Val Phe Ala Ala Leu Phe Ser Arg Arg Leu 
260 265 270 

Ser Arg Ser Phe Gly Gly Leu Asn Gly Asp Cys lie Gly Ala Cys lie 
275 280 285 

His Leu Gly Ala Ser lie Ser Ala Val Met Phe Ala Val Val Ala Asn 
290 295 300 

Ala Met Val 
305 



<210> 835 
<211> 1197 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1174) 
<223> RXA02135 

<400> 835 

cgtgtcgcag cgatttgcga gagggttgtc ttcgtggttg ctggtctgcc actagagttg 60 

aaaacgtttt aagaaaacag tcggtttgaa ggagttgtta atg gtt cca gca gag 115 

Met Val Pro Ala Glu 
1 5 



ctt ttt gcg cgt gtg gaa ttt ccg gat cat aaa ate ctg get cag acg 163 
Leu Phe Ala Arg Val Glu Phe Pro Asp His Lys lie Leu Ala Gin Thr 
10 15 20 
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aag gat ttc cat gac tec etc acc aag cca ccc gga tct ttg ggc aag 211 
Lys Asp Phe His Asp Ser Leu Thr Lys Pro Pro Gly Ser Leu Gly Lys 
25 30 35 



ttg gag cag ate ggc tgt ttc att tec gca tgc cag ggc cag att ccg 259 
Leu Glu Gin lie Gly Cys Phe lie Ser Ala Cys Gin Gly Gin lie Pro 
40 45 50 



cca cgt cca etc aac aac tea aag ate gtt gtt ttc get ggc gat cac 307 
Pro Arg Pro Leu Asn Asn Ser Lys lie Val Val Phe Ala Gly Asp His 
55 60 65 



ggc gtt gca act aaa ggc gtg tec gcg tac cca tec tea gta age ttg 355 
Gly Val Ala Thr Lys Gly Val Ser Ala Tyr Pro Ser Ser Val Ser Leu 
70 75 80 85 



cag atg get gaa aac att aca aac ggt ggc gee gee ate aac gtg att 403 
Gin Met Ala Glu Asn lie Thr Asn Gly Gly Ala Ala lie Asn Val lie 
90 95 100 



gca cgc acc acc ggc acg tec gtc cga ctt att gat acc tec etc gac 451 
Ala Arg Thr Thr Gly Thr Ser Val Arg Leu lie Asp Thr Ser Leu Asp 
105 110 115 



cac gaa gca tgg ggc gac gag cgc gta tct agg tec tgc gga tec ate 49 9 
His Glu Ala Trp Gly Asp Glu Arg Val Ser Arg Ser Cys Gly Ser lie 
120 125 130 



gat gtt gaa gac gee atg acc caa gaa cag gtc gaa cgc gca ctg aag 547 
Asp Val Glu Asp Ala Met Thr Gin Glu Gin Val Glu Arg Ala Leu Lys 
135 140 145 



ate ggt aag cgc att gcg gat caa gaa gtg gac gca ggc gee gac att 59 5 
lie Gly Lys Arg lie Ala Asp Gin Glu Val Asp Ala Gly Ala Asp lie 
150 155 160 165 



tta ate ccc ggc gat tta gga att ggc aac acc acc acc gee get gee 643 
Leu lie Pro Gly Asp Leu Gly lie Gly Asn Thr Thr Thr Ala Ala Ala 
170 175 180 



etc gtt gga acg ttc acc etc gca gag cct gtt gtt gtc gta ggc cgc 691 
Leu Val Gly Thr Phe Thr Leu Ala Glu Pro Val Val Val Val Gly Arg 
185 190 195 



ggc acc gga ate gac gat gaa gee tgg aaa etc aaa gtc tec gcg ate 73 9 
Gly Thr Gly lie Asp Asp Glu Ala Trp Lys Leu Lys Val Ser Ala lie 
200 205 210 



cgc gac gee atg ttc cgc gee cgc gac ctg cgc caa gac ccc ate gee 787 
Arg Asp Ala Met Phe Arg Ala Arg Asp Leu Arg Gin Asp Pro lie Ala 
215 220 225 



ate gee egg aaa ate tct tec cca gac ctt gca gee atg gca gca ttc 83 5 
lie Ala Arg Lys lie Ser Ser Pro Asp Leu Ala Ala Met Ala Ala Phe 
230 235 240 245 



att gec caa gca gca gtt cga cgc acc ccc gtg ctt etc gac ggc gtt 883 
lie Ala Gin Ala Ala Val Arg Arg Thr Pro Val Leu Leu Asp Gly Val 
250 255 260 



gta gtc acc gee gca gee etc eta gee aac aaa ctg gee cca ggt gee 



931 
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Val Val Thr Ala Ala Ala Leu Leu Ala Asn Lys Leu Ala Pro Gly Ala 

265 270 275 

agg cgt tgg ttc ate gca gga cac cgc tec acc gaa cca gcg cat tec 979 

Arg Arg Trp Phe lie Ala Gly His Arg Ser Thr Glu Pro Ala His Ser 
280 285 290 

gta get eta aac gca ctg gec ctt gat ccc ate ctg gaa ctt gga atg 1027 

Val Ala Leu Asn Ala Leu Ala Leu Asp Pro lie Leu Glu Leu Gly Met 
295 300 305 

tec ctt ggc gaa ggc tec ggc gca gee acc gca etc ccc ctg gtc aag 1075 

Ser Leu Gly Glu Gly Ser Gly Ala Ala Thr Ala Leu Pro Leu Val Lys 
310 315 320 325 

att gee gtt gac ctg atg aac gac atg teg aca ttt tct tec gee ggc 1123 

lie Ala Val Asp Leu Met Asn Asp Met Ser Thr Phe Ser Ser Ala Gly 

330 335 340 

gtc gat gga ccc eta aac gee tct tec gaa gcg ccc gag caa aac acg 1171 

Val Asp Gly Pro Leu Asn Ala Ser Ser Glu Ala Pro Glu Gin Asn Thr 

345 350 355 

gag taactttcta agegatgtec ggc 1197 
Glu 



<210> 836 
<211> 358 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 836 

Met Val Pro Ala Glu Leu Phe Ala Arg Val Glu Phe Pro Asp His Lys 
15 10 15 

lie Leu Ala Gin Thr Lys Asp Phe His Asp Ser Leu Thr Lys Pro Pro 
20 25 30 

Gly Ser Leu Gly Lys Leu Glu Gin lie Gly Cys Phe lie Ser Ala Cys 
35 40 45 

Gin Gly Gin lie Pro Pro Arg Pro Leu Asn Asn Ser Lys lie Val Val 
50 55 60 

Phe Ala Gly Asp His Gly Val Ala Thr Lys Gly Val Ser Ala Tyr Pro 
65 70 75 80 

Ser Ser Val Ser Leu Gin Met Ala Glu Asn lie Thr Asn Gly Gly Ala 
85 90 95 

Ala lie Asn Val lie Ala Arg Thr Thr Gly Thr Ser Val Arg Leu lie 
100 105 110 

Asp Thr Ser Leu Asp His Glu Ala Trp Gly Asp Glu Arg Val Ser Arg 
115 120 125 



Ser Cys Gly Ser lie Asp Val Glu Asp Ala Met Thr Gin Glu Gin Val 
130 135 140 
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Glu Arg Ala Leu Lys lie Gly Lys Arg lie Ala Asp Gin Glu Val Asp 
145 150 155 160 

Ala Gly Ala Asp lie Leu lie Pro Gly Asp Leu Gly lie Gly Asn Thr 
165 170 175 

Thr Thr Ala Ala Ala Leu Val Gly Thr Phe Thr Leu Ala Glu Pro Val 
180 185 190 

Val Val Val Gly Arg Gly Thr Gly lie Asp Asp Glu Ala Trp Lys Leu 
195 200 205 

Lys Val Ser Ala lie Arg Asp Ala Met Phe Arg Ala Arg Asp Leu Arg 
210 215 220 

Gin Asp Pro lie Ala lie Ala Arg Lys lie Ser Ser Pro Asp Leu Ala 
225 230 235 240 

Ala Met Ala Ala Phe lie Ala Gin Ala Ala Val Arg Arg Thr Pro Val 
245 250 255 

Leu Leu Asp Gly Val Val Val Thr Ala Ala Ala Leu Leu Ala Asn Lys 
260 265 270 

Leu Ala Pro Gly Ala Arg Arg Trp Phe lie Ala Gly His Arg Ser Thr 
275 280 285 

Glu Pro Ala His Ser Val Ala Leu Asn Ala Leu Ala Leu Asp Pro lie 
290 295 300 

Leu Glu Leu Gly Met Ser Leu Gly Glu Gly Ser Gly Ala Ala Thr Ala 
305 310 315 320 

Leu Pro Leu Val Lys lie Ala Val Asp Leu Met Asn Asp Met Ser Thr 
325 330 335 

Phe Ser Ser Ala Gly Val Asp Gly Pro Leu Asn Ala Ser Ser Glu Ala 
340 345 350 

Pro Glu Gin Asn Thr Glu 
355 



<210> 837 
<211> 645 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (622) 

<223> RXA02136 

<400> 837 

tggttttggt ctgggttact acgcgtattc ccgcaccatt cagcctcgta agtggcgtac 60 

ccctcgtgca cgcgttgaaa ttggtgctga agtctagcgc atg cgc acg tta gtt 115 

Met Arg Thr Leu Val 
1 5 



ctt ggc ggg gcc agg tct ggt aag tct get ttt gca gaa tea ctt gtt 163 
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Leu Gly Gly Ala Arg Ser Gly Lys Ser Ala Phe Ala Glu Ser Leu Val 

10 15 20 

gga tct ggt ccc gtt ttg tat gtc gca acg gca agg cct teg gga gat 211 

Gly Ser Gly Pro Val Leu Tyr Val Ala Thr Ala Arg Pro Ser Gly Asp 

25 30 35 

gat cct gaa ttc gec gag cgc att gcg gtt cat gcg gag egg cgc cca 259 

Asp Pro Glu Phe Ala Glu Arg lie Ala Val His Ala Glu Arg Arg Pro 
40 45 50 

acg tct tgg gtg ttg gac gag gag ggg gac gtc gat aag ctt ctt gec 307 

Thr Ser Trp Val Leu Asp Glu Glu Gly Asp Val Asp Lys Leu Leu Ala 
55 60 65 

teg cca ccg gee atg ccg gtg etc gtt gat gac ctg ggc acc tgg etc 355 

Ser Pro Pro Ala Met Pro Val Leu Val Asp Asp Leu Gly Thr Trp Leu 

70 75 80 85 

acg cac gee acc gat gcg tgc gac ggt tgg gag gcg agt teg gcg cag 403 

Thr His Ala Thr Asp Ala Cys Asp Gly Trp Glu Ala Ser Ser Ala Gin 

90 95 100 

ctt gag gec aag atg gat ttg ctt ate gac gee ate etc cac ttt cag 451 

Leu Glu Ala Lys Met Asp Leu Leu lie Asp Ala lie Leu His Phe Gin 

105 110 115 

ggc gaa gat ctg gta att gtt tea cct gaa gtt ggt atg gga ate gtc 499 

Gly Glu Asp Leu Val lie Val Ser Pro Glu Val Gly Met Gly lie Val 
120 125 130 

ccg gaa tat aaa tct ggg cgc ctt ttt cgt gat cgc ate ggc aca ctt 547 

Pro Glu Tyr Lys Ser Gly Arg Leu Phe Arg Asp Arg lie Gly Thr Leu 
135 140 145 

aat cag cgt gtc gca gcg att tgc gag agg gtt gtc ttc gtg gtt get 595 

Asn Gin Arg Val Ala Ala lie Cys Glu Arg Val Val Phe Val Val Ala 

150 155 160 165 

ggt ctg cca eta gag ttg aaa acg ttt taagaaaaca gtcggtttga 642 
Gly Leu Pro Leu Glu Leu Lys Thr Phe 
170 

agg 645 



<210> 838 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 838 

Met Arg Thr Leu Val Leu Gly Gly Ala Arg Ser Gly Lys Ser Ala Phe 
1 5 10 15 

Ala Glu Ser Leu Val Gly Ser Gly Pro Val Leu Tyr Val Ala Thr Ala 
20 25 30 

Arg Pro Ser Gly Asp Asp Pro Glu Phe Ala Glu Arg lie Ala Val His 
35 40 45 
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Ala Glu Arg Arg 
50 

Asp Lys Leu Leu 
65 

Leu Gly Thr Trp 



Ala Ser Ser Ala 
100 

lie Leu His Phe 
115 

Gly Met Gly lie 
130 

Arg lie Gly Thr 
145 

Val Phe Val Val 



Pro Thr Ser Trp 
55 

Ala Ser Pro Pro 
70 

Leu Thr His Ala 
85 

Gin Leu Glu Ala 



Gin Gly Glu Asp 
120 

Val Pro Glu Tyr 
135 

Leu Asn Gin Arg 
150 

Ala Gly Leu Pro 
165 



Val Leu Asp Glu 
60 

Ala Met Pro Val 
75 

Thr Asp Ala Cys 
90 

Lys Met Asp Leu 
105 

Leu Val lie Val 



Lys Ser Gly Arg 
140 

Val Ala Ala lie 
155 

Leu Glu Leu Lys 
170 



Glu Gly Asp Val 



Leu Val Asp Asp 
80 

Asp Gly Trp Glu 
95 

Leu lie Asp Ala 
110 

Ser Pro Glu Val 
125 

Leu Phe Arg Asp 



Cys Glu Arg Val 
160 

Thr Phe 



<210> 839 
<211> 575 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (552) 

<223> RXN03114 

<400> 839 

act ccg ggg cat ttt gtt gcg etc gcg egg gag att gcg ggc gcg gtg 48 
Thr Pro Gly His Phe Val Ala Leu Ala Arg Glu He Ala Gly Ala Val 
15 10 15 

cgc cgc gag ttg acg gtg ggg ttg gat get ggt gac ggt ccg att tta 96 
Arg Arg Glu Leu Thr Val Gly Leu Asp Ala Gly Asp Gly Pro He Leu 
20 25 30 

agg cag age ttt gat gtt ggt ttt ttg ctt gtc gac gee tec ttc cac 144 
Arg Gin Ser Phe Asp Val Gly Phe Leu Leu Val Asp Ala Ser Phe His 
35 40 45 

att cat ate aat ggc gtg tct act ggg cag teg gtt gcg ccg gat gat 192 
He His He Asn Gly Val Ser Thr Gly Gin Ser Val Ala Pro Asp Asp 
50 55 60 

gta gtt gag gtg gtg cgt ggt ttg get gat get teg gag ttg tec gtg 240 
Val Val Glu Val Val Arg Gly Leu Ala Asp Ala Ser Glu Leu Ser Val 
65 70 75 80 

gaa agt gtt get gag ttg tgt act ccc gtg gca ccg gtt tea tta tct 288 
Glu Ser Val Ala Glu Leu Cys Thr Pro Val Ala Pro Val Ser Leu Ser 
85 90 95 



gag gca cag ggg aat cct gcg cct att ggg tgg ttg gag cat gat ggc 33 6 
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Glu Ala Gin Gly Asn • Pro Ala Pro lie Gly Trp Leu Glu His Asp Gly 
100 105 110 

gtg gtg teg ttg ggt gcg ggt att cca ggg ggg egg gtg gag get cgt 3 84 

Val Val Ser Leu Gly Ala Gly lie Pro Gly Gly Arg Val Glu Ala Arg 

115 120 125 

tta gcg cgt ttt att gcg gtg att gag gcg gag acc act att acc cca 432 

Leu Ala Arg Phe lie Ala Val lie Glu Ala Glu Thr Thr lie Thr Pro 
130 135 140 

tgg aat teg ttg ate att cat gat ttg tat gag ggt gtt gca gaa cag 480 

Trp Asn Ser Leu lie lie His Asp Leu Tyr Glu Gly Val Ala Glu Gin 
145 150 155 160 

gtg gtg aag gtt ctg get ccc atg ggg ttg gtt ttt gat get aat tea 528 

Val Val Lys Val Leu Ala Pro Met Gly Leu Val Phe Asp Ala Asn Ser 
165 170 175 

ccg ctt ctg gag tea ccg get ttg taactcgcca ttggtgcacg tct 575 

Pro Leu Leu Glu Ser Pro Ala Leu 
180 



<210> 840 
<211> 184 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 840 

Thr Pro Gly His Phe Val Ala Leu Ala Arg Glu lie Ala Gly Ala Val 
15 10 15 

Arg Arg Glu Leu Thr Val Gly Leu Asp Ala Gly Asp Gly Pro lie Leu 
20 25 30 

Arg Gin Ser Phe Asp Val Gly Phe Leu Leu Val Asp Ala Ser Phe His 
35 40 45 

lie His lie Asn Gly Val Ser Thr Gly Gin Ser Val Ala Pro Asp Asp 
50 55 60 

Val Val Glu Val Val Arg Gly Leu Ala Asp Ala Ser Glu Leu Ser Val 
65 70 75 80 

Glu Ser Val Ala Glu Leu Cys Thr Pro Val Ala Pro Val Ser Leu Ser 
85 90 95 

Glu Ala Gin Gly Asn Pro Ala Pro lie Gly Trp Leu Glu His Asp Gly 
100 105 110 

Val Val Ser Leu Gly Ala Gly lie Pro Gly Gly Arg Val Glu Ala Arg 
115 120 125 

Leu Ala Arg Phe lie Ala Val lie Glu Ala Glu Thr Thr lie Thr Pro 
130 135 140 

Trp Asn Ser Leu lie lie His Asp Leu Tyr Glu Gly Val Ala Glu Gin 
145 150 155 160 



Val Val Lys Val Leu Ala Pro Met Gly Leu Val Phe Asp Ala Asn Ser 
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165 170 175 



Pro Leu Leu Glu Ser Pro Ala Leu 
180 



<210> 841 
<211> 1200 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1177) 
<223> RXN01810 

<400> 841 

ccaccaccac aatgttgctc atcctcgcgg cgttcgttgt cgcaggtggc tccatgactc 60 

gcttcaccgt cggcaacccg actggaaaat aaggcttcac atg aat aac get ttt 115 

Met Asn Asn Ala Phe 

1 5 

cga cgc acc ctt aca tec gta gtc etc gee get age ttg gee tta acg 163 

Arg Arg Thr Leu Thr Ser Val Val Leu Ala Ala Ser Leu Ala Leu Thr 
10 15 20 

gee tgc gca age tgg gat tea cct acg gca tct tec aat ggt gat ctg 211 
Ala Cys Ala Ser Trp Asp Ser Pro Thr Ala Ser Ser Asn Gly Asp Leu 
25 30 35 

att gag gag ate cag gca age tec acc tea aca gat ccg cgc acc ttc 259 
lie Glu Glu lie Gin Ala Ser Ser Thr Ser Thr Asp Pro Arg Thr Phe 
40 45 50 

aca ggc ttg age ate gtg gaa gat ate ggc gat gtg gtt ccc gta acc 307 
Thr Gly Leu Ser lie Val Glu Asp lie Gly Asp Val Val Pro Val Thr 
55 60 65 

gac aac gec tea cca get ctg cca gtt tct ttg acc gac get gat ggc 355 
Asp Asn Ala Ser Pro Ala Leu Pro Val Ser Leu Thr Asp Ala Asp Gly 
70 75 80 85 

aac gac gtg gtg gtg gag aac gtg tec cgc ate etc cca ctg gat etc 403 
Asn Asp Val Val Val Glu Asn Val Ser Arg lie Leu Pro Leu Asp Leu 
90 95 100 

tac gga acc tat tec aaa acc ate get ggc ctg gga etc gtg gac aat 451 
Tyr Gly Thr Tyr Ser Lys Thr lie Ala Gly Leu Gly Leu Val Asp Asn 
105 110 115 

att gtg ggt cgt act gtt agt tec acc gag cct gca ttg gcg gac att 499 
lie Val Gly Arg Thr Val Ser Ser Thr Glu Pro Ala Leu Ala Asp lie 
120 125 130 

gag gtg gtc acc act ggc gga cac acc etc aat get gaa gcg ate ctt 547 
Glu Val Val Thr Thr Gly Gly His Thr Leu Asn Ala Glu Ala lie Leu 
135 140 145 



aat tta cat ccg act ttg gtg ate ate gac cac teg ate ggc cca cgc 
Asn Leu His Pro Thr Leu Val lie lie Asp His Ser lie Gly Pro Arg 



595 
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150 155 160 165 

gaa gtc ate gat cag ate cgc gca get ggt gtc gee acg gtg ate atg 643 
Glu Val lie Asp Gin lie Arg Ala Ala Gly Val Ala Thr Val lie Met 
170 175 180 

teg ccg cag cgt tec att gee tea att ggc gac gac ate cgc gac ate 691 
Ser Pro Gin Arg Ser lie Ala Ser lie Gly Asp Asp lie Arg Asp lie 
185 190 195 

gee tec gtc gtt gga ctt cct gaa gaa ggg gag aag etc gcg gaa cgt 739 
Ala Ser Val Val Gly Leu Pro Glu Glu Gly Glu Lys Leu Ala Glu Arg 
200 205 210 

tec gtt get gaa gtc gaa gag gec age acg gtt gtc gat gaa etc ace 787 
Ser Val Ala Glu Val Glu Glu Ala Ser Thr Val Val Asp Glu Leu Thr 
215 220 225 

cca gaa gat ccc etc aaa atg gta ttc etc tat gee cgc gga act ggt 83 5 
Pro Glu Asp Pro Leu Lys Met Val Phe Leu Tyr Ala Arg Gly Thr Gly 
230 235 240 245 

gga gtg ttc ttc att ttg ggc gat gec tat ggt gga cgc gat etc att 883 
Gly Val Phe Phe lie Leu Gly Asp Ala Tyr Gly Gly Arg Asp Leu lie 
250 255 260 

gaa ggc ctg ggc ggc gtc gac atg get get gaa aag ggc ate atg gat 931 
Glu Gly Leu Gly Gly Val Asp Met Ala Ala Glu Lys Gly lie Met Asp 
265 270 275 

ctg gca cca gee aac gcg gaa gca ctt gee gaa eta aat cca gac gtc 979 
Leu Ala Pro Ala Asn Ala Glu Ala Leu Ala Glu Leu Asn Pro Asp Val 
280 285 290 

ttc gtg atg atg teg gaa gga eta gtc teg aca gga ggt ate gac ggt 1027 
Phe Val Met Met Ser Glu Gly Leu Val Ser Thr Gly Gly lie Asp Gly 
295 300 305 

ctt atg gaa cgc ccc ggc att get cag aca ace gee gga caa aac caa 1075 
Leu Met Glu Arg Pro Gly lie Ala Gin Thr Thr Ala Gly Gin Asn Gin 
310 315 320 325 

cga gta ctg gcg ctt ccc gat ggt caa tea ttg gec ttt ggt gec caa 1123 
Arg Val Leu Ala Leu Pro Asp Gly Gin Ser Leu Ala Phe Gly Ala Gin 
330 335 340 

act ggc gag ttg ttg etc cgc gca tec cgc gaa ctg tat gtg cag ggc 1171 
Thr Gly Glu Leu Leu Leu Arg Ala Ser Arg Glu Leu Tyr Val Gin Gly 
345 350 355 

ggc gag tagatggttg tgaaggaggt tga 12 00 

Gly Glu 



<210> 842 
<211> 359 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 842 
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Met Asn Asn Ala Phe Arg Arg Thr Leu Thr Ser Val Val Leu Ala Ala 
1 5 10 15 

Ser Leu Ala Leu Thr Ala Cys Ala Ser Trp Asp Ser Pro Thr Ala Ser 
20 25 30 

Ser Asn Gly Asp Leu lie Glu Glu lie Gin Ala Ser Ser Thr Ser Thr 
35 40 45 

Asp Pro Arg Thr Phe Thr Gly Leu Ser lie Val Glu Asp lie Gly Asp 
50 55 60 

Val Val Pro Val Thr Asp Asn Ala Ser Pro Ala Leu Pro Val Ser Leu 
65 70 75 80 

Thr Asp Ala Asp Gly Asn Asp Val Val Val Glu Asn Val Ser Arg lie 
85 90 95 

Leu Pro Leu Asp Leu Tyr Gly Thr Tyr Ser Lys Thr lie Ala Gly Leu 
100 105 110 

Gly Leu Val Asp Asn lie Val Gly Arg Thr Val Ser Ser Thr Glu Pro 
115 120 125 

Ala Leu Ala Asp lie Glu Val Val Thr Thr Gly Gly His Thr Leu Asn 
130 135 140 

Ala Glu Ala lie Leu Asn Leu His Pro Thr Leu Val lie lie Asp His 
145 150 155 160 

Ser lie Gly Pro Arg Glu Val lie Asp Gin lie Arg Ala Ala Gly Val 
165 170 175 

Ala Thr Val lie Met Ser Pro Gin Arg Ser lie Ala Ser lie Gly Asp 
180 185 190 

Asp lie Arg Asp lie Ala Ser Val Val Gly Leu Pro Glu Glu Gly Glu 
195 200 205 

Lys Leu Ala Glu Arg Ser Val Ala Glu Val Glu Glu Ala Ser Thr Val 
210 215 220 

Val Asp Glu Leu Thr Pro Glu Asp Pro Leu Lys Met Val Phe Leu Tyr 
225 230 235 240 

Ala Arg Gly Thr Gly Gly Val Phe Phe lie Leu Gly Asp Ala Tyr Gly 
245 250 255 

Gly Arg Asp Leu lie Glu Gly Leu Gly Gly Val Asp Met Ala Ala Glu 
260 265 270 

Lys Gly lie Met Asp Leu Ala Pro Ala Asn Ala Glu Ala Leu Ala Glu 
275 280 285 

Leu Asn Pro Asp Val Phe Val Met Met Ser Glu Gly Leu Val Ser Thr 
290 295 300 

Gly Gly lie Asp Gly Leu Met Glu Arg Pro Gly lie Ala Gin Thr Thr 
305 310 315 320 



Ala Gly Gin Asn Gin Arg Val Leu Ala Leu Pro Asp Gly Gin Ser Leu 
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325 330 335 

Ala Phe Gly Ala Gin Thr Gly Glu Leu Leu Leu Arg Ala Ser Arg Glu 
340 345 350 

Leu Tyr Val Gin Gly Gly Glu 
355 



<210> 843 
<211> 963 
<212> DNA 

<213> Corynebacterium glutamicura 

<220> 

<221> CDS 

<222> (1) . . (933) 

<223> RXS03205 

<400> 843 

gat tec ggc att ccc acg cag ttg gtg gag ggc age tgg ttt gaa ccg 48 

Asp Ser Gly lie Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 

1 5 10 15. 

gtt cgc ggg cgc acc ttt gac cgc ate ate gee aac ccg ccg ttc gtg 96 
Val Arg Gly Arg Thr Phe Asp Arg lie lie Ala Asn Pro Pro Phe Val 
20 25 30 

gtg gga cca ccg gaa att ggg cat gtg tac cgc gat tec ggc atg gat 144 
Val Gly Pro Pro Glu lie Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

eta gac ggc gcg acc gcg ttg gtg gtc aaa gaa gee tgc gcg cat etc 192 
Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 

aac cct ggt ggc acc get cac ctg etc ggc gca tgg gtg cat tec gcg 240 
Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 

gat caa teg tgg cag cag cgc gtt gca gaa tgg ttg ccg gat aac ggt 288 
Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 

tat gtt get tgg gtt att gag cgc gac gee gtg age ccc gcg cag tat 33 6 
Tyr Val Ala Trp Val lie Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 110 

gtg ggc acg tgg ctt agt gat gag tec etc gat ctg cgt age ccc gag 384 
Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

gca gca gca cgc acc acc gcg tgg ctt aac cac ttt gaa aaa gec aag 432 
Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

gtt caa ggc gtt ggt ttt ggt ttc ate gee ate caa cgt ctg gag gaa 480 
Val Gin Gly Val Gly Phe Gly Phe lie Ala lie Gin Arg Leu Glu Glu 
145 150 155 160 



gac gag gcg gat gag aaa tec gat ate ttg get gaa tec atg acc cag 



528 
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Asp Glu Ala Asp Glu Lys Ser Asp lie Leu Ala Glu Ser Met Thr Gin 
165 170 175 

tac ttc gag gat cct etc ggc cct gaa att gag gag tac ttc acc cgc 576 
Tyr Phe Glu Asp Pro Leu Gly Pro Glu lie Glu Glu Tyr Phe Thr Arg 
180 185 190 

acc gca tgg ctt cgt gaa caa act cgc gat tec att ctg age tec cgc 624 
Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser lie Leu Ser Ser Arg 
195 200 205 

ttc aaa gtt cgc cct ggc gtg gee egg gaa caa ate age ctg gee gat 672 
Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin lie Ser Leu Ala Asp 
210 215 220 

gcg gaa gaa ggc atg ggc ttt agt cct gtc acg ttg agg etc acc cgc 720 
Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 

acc gat ggt cct cgt tgg tec cat gat gtt gat gag cat gtg get tec 768 
Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 255 

ate gtc gca gga ctt aac cca cat gga etc ccc ttt gaa gaa ate ctg 816 
lie Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu lie Leu 
260 265 270 

gaa atg tac gcg atg get caa ggt ate gag gga gaa tec ctg cac aac 864 
Glu Met Tyr Ala Met Ala Gin Gly lie Glu Gly Glu Ser Leu His Asn 
275 280 285 

ggc gee att gcg gcg ttg gtg gat etc ate cgc cac gga ttg gtg ttg 912 
Gly Ala lie Ala Ala Leu Val Asp Leu lie Arg His Gly Leu Val Leu 
290 295 300 

ccc get gat ctt etc gat tct taaataagga ctgattgtga aagccgtttt 963 
Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 844 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 844 

Asp Ser Gly lie Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 
15 10 15 

Val Arg Gly Arg Thr Phe Asp Arg lie lie Ala Asn Pro Pro Phe Val 
20 25 30 

Val Gly Pro Pro Glu lie Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 



Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 
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Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 

Tyr Val Ala Trp Val lie Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 110 

Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

Val Gin Gly Val Gly Phe Gly Phe lie Ala lie Gin Arg Leu Glu Glu 
145 150 155 160 

Asp Glu Ala Asp Glu Lys Ser Asp lie Leu Ala Glu Ser Met Thr Gin 
165 170 175 

Tyr Phe Glu Asp Pro Leu Gly Pro Glu lie Glu Glu Tyr Phe Thr Arg 
180 185 190 

Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser lie Leu Ser Ser Arg 
195 200 205 

Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin lie Ser Leu Ala Asp 
210 215 220 

Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 

Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 . 255 

lie Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu lie Leu 
260 265 270 

Glu Met Tyr Ala Met Ala Gin Gly lie Glu Gly Glu Ser Leu His Asn 
275 280 285 

Gly Ala lie Ala Ala Leu Val Asp Leu lie Arg His Gly Leu Val Leu 
290 295 300 

Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 845 
<211> 956 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (933) 
<223> FRXA00306 

<400> 845 

gat tec ggc att ccc'acg cag ttg gtg gag ggc age tgg ttt gaa ccg 

Asp Ser Gly lie Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 
15 10 15 
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gtt cgc ggg cgc acc ttt gac cgc ate ate gec aac ccg ccg ttc gtg 96 
Val Arg Gly Arg Thr Phe Asp Arg lie lie Ala Asn Pro Pro Phe Val 
20 25 30 

gtg gga cca ccg gaa att ggg cat gtg tac cgc gat tec ggc atg gat 144 
Val Gly Pro Pro Glu lie Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

eta gac ggc gcg acc gcg ttg gtg gtc aaa gaa gee tgc gcg cat etc 192 
Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 

aac cct ggt ggc acc get cac ctg etc ggc gca tgg gtg cat tec gcg 240 
Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 

gat caa teg tgg cag cag cgc gtt gca gaa tgg ttg ccg gat aac ggt 288 
Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 

tat gtt get tgg gtt att gag cgc gac gee gtg age ccc gcg cag tat 336 
Tyr Val Ala Trp Val lie Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 110 

gtg ggc acg tgg ctt agt gat gag tec etc gat ctg cgt age ccc gag 3 84 
Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

gca gca gca cgc acc acc gcg tgg ctt aac cac ttt gaa aaa gee aag 432 
Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

gtt caa ggc gtt ggt ttt ggt ttc ate gee ate caa cgt ctg gag gaa 480 
Val Gin Gly Val Gly Phe Gly Phe lie Ala lie Gin Arg Leu Glu Glu 
145 150 155 160 

gac gag gcg gat gag aaa tec gat ate ttg get gaa tec atg acc cag 528 
Asp Glu Ala Asp Glu Lys Ser Asp lie Leu Ala Glu Ser Met Thr Gin 
165 170 175 

tac ttc gag gat cct etc ggc cct gaa att gag gag tac ttc acc cgc 576 
Tyr Phe Glu Asp Pro Leu Gly Pro Glu lie Glu Glu Tyr Phe Thr Arg 
180 185 190 

acc gca tgg ctt cgt gaa caa act cgc gat tec att ctg age tec cgc 624 
Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser lie Leu Ser Ser Arg 
195 200 205 

ttc aaa gtt cgc cct ggc gtg gec egg gaa caa ate age ctg gee gat 672 
Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin lie Ser Leu Ala Asp 
210 215 220 

gcg gaa gaa ggc atg ggc ttt agt cct gtc acg ttg agg etc acc cgc 72 0 
Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 

acc gat ggt cct cgt tgg tec cat gat gtt gat gag cat gtg get tec 768 
Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 255 

ate gtc gca gga ctt aac cca cat gga etc ccc ttt gaa gaa ate ctg 816 
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Ile Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu lie Leu 
260 265 270 

gaa atg tac gcg atg get caa ggt ate gag gga gaa tec ctg cac aac 864 
Glu Met Tyr Ala Met Ala Gin Gly lie Glu Gly Glu Ser Leu His Asn 
275 280 285 

ggc gee att gcg gcg ttg gtg gat etc ate cgc cac gga ttg gtg ttg 912 
Gly Ala lie Ala Ala Leu Val Asp Leu lie Arg His Gly Leu Val Leu 
290 295 300 

ccc get gat ctt etc gat tct taaataagga ctgattgtga aag 956 
Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 846 
<211> 311 
<212> PRT 

<213> Corynebac terium glutamicum 
<400> 846 

Asp Ser Gly lie Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 
15 10 15 

Val Arg Gly Arg Thr Phe Asp Arg lie lie Ala Asn Pro Pro Phe Val 
20 25 30 

Val Gly Pro Pro Glu lie Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 

Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 

Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 

Tyr Val Ala Trp Val lie Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 110 

Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

Val Gin Gly Val Gly Phe Gly Phe lie Ala lie Gin Arg Leu Glu Glu 
145 150 ' 155 160 

Asp Glu Ala Asp Glu Lys Ser Asp lie Leu Ala Glu Ser Met Thr Gin 
165 170 175 

Tyr Phe Glu Asp Pro Leu Gly Pro Glu lie Glu Glu Tyr Phe Thr Arg 
180 185 190 



Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser lie Leu Ser Ser Arg 
195 200 205 
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Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin lie Ser Leu Ala Asp 
210 215 220 

Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 

Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 255 

lie Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu lie Leu 
260 265 270 

Glu Met Tyr Ala Met Ala Gin Gly lie Glu Gly Glu Ser Leu His Asn 
275 280 285 

Gly Ala lie Ala Ala Leu Val Asp Leu lie Arg His Gly Leu Val Leu 
290 295 300 

Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 847 
<211> 819 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (796) 

<223> RXC01715 



<400> 847 

acatgttgtt ggaacatgcc ggcagagccg acactacgat tcattcgcta aagggtctgg 60 



ccactgacac tggcaaagat ccacgaaagg aagttaccct gtg age gag etc gat 115 

Val Ser Glu Leu Asp 
1 5 

att aaa cag etc aac aaa ctg cag cgc tac tct cag tgg gcg gtg ttc 163 
lie Lys Gin Leu Asn Lys Leu Gin Arg Tyr Ser Gin Trp Ala Val Phe 
10 15 20 



cgt get att cct gga gcg etc gat gat gat cgc aca gaa gtc act gac 211 
Arg Ala lie Pro Gly Ala Leu Asp Asp Asp Arg Thr Glu Val Thr Asp 
25 30 35 



caa gca gec aag ttc ttt gee gac ctt gaa gca gaa ggc aaa gtc act 259 
Gin Ala Ala Lys Phe Phe Ala Asp Leu Glu Ala Glu Gly Lys Val Thr 
40 45 50 



gtc cgt ggc att tac aac gee tec ggc ctg cgc gca gac get gac tac 3 07 
Val Arg Gly lie Tyr Asn Ala Ser Gly Leu Arg Ala Asp Ala Asp Tyr 
55 60 65 



atg ate tgg tgg cac gca gaa gaa ttc gaa gac att cag aag gee ttc 355 
Met lie Trp Trp His Ala Glu Glu Phe Glu Asp lie Gin Lys Ala Phe 
70 75 80 85 



get gat ttc cgc cgc ace ace att ttg ggt cag gtt tct gag gtc ttc 
Ala Asp Phe Arg Arg Thr Thr lie Leu Gly Gin Val Ser Glu Val Phe 



403 



BGI-121CP -1136- 



90 95 100 

tgg ate gga aac get etc cac cgt cca tct gag ttc aac aag get cac 451 

Trp lie Gly Asn Ala Leu His Arg Pro Ser Glu Phe Asn Lys Ala His 

105 110 115 

ttg cct tea ttc ate atg ggt gaa gaa gca aag gac tgg ate act gtt 499 

Leu Pro Ser Phe lie Met Gly Glu Glu Ala Lys Asp Trp lie Thr Val 

120 125 130 

tac ccg ttc gtg cgc age tac gac tgg tac ate atg gag ccc ttg aag 547 

Tyr Pro Phe Val Arg Ser Tyr Asp Trp Tyr lie Met Glu Pro Leu Lys 
135 140 145 

cgt tec cgc att etc cgc gag cac gga caa get get gtg gaa ttc cca 595 

Arg Ser Arg lie Leu Arg Glu His Gly Gin Ala Ala Val Glu Phe Pro 
150 155 160 165 

gat gtt cgt gee aac act gtg ccg get ttc gca ctg ggt gac tac gaa 643 

Asp Val Arg Ala Asn Thr Val Pro Ala Phe Ala Leu Gly Asp Tyr Glu 
170 175 180 

tgg gtg ctg get ttc gag get gat gag ttg cac cgc att gtc gat ttg 691 

Trp Val Leu Ala Phe Glu Ala Asp Glu Leu His Arg lie Val Asp Leu 

185 190 195 

atg cac aag atg cgt tac ace gag get cgc etc cac gtc cgt gag gag 739 

Met His Lys Met Arg Tyr Thr Glu Ala Arg Leu His Val Arg Glu Glu 

200 205 210 

ctg cca ttt att tct gga cag cgc gtc gac att gca gat ctg att aag 787 

Leu Pro Phe lie Ser Gly Gin Arg Val Asp lie Ala Asp Leu lie Lys 
215 220 225 

gtt ctt cct taaaagctgc ttttctaaac gat 819 

Val Leu Pro 

230 



<210> 848 
<211> 232 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 848 

Val Ser Glu Leu Asp lie Lys Gin Leu Asn Lys Leu Gin Arg Tyr Ser 
15 10 15 

Gin Trp Ala Val Phe Arg Ala lie Pro Gly Ala Leu Asp Asp Asp Arg 
20 25 30 

Thr Glu Val Thr Asp Gin Ala Ala Lys Phe Phe Ala Asp Leu Glu Ala 
35 40 45 

Glu Gly Lys Val Thr Val Arg Gly lie Tyr Asn Ala Ser Gly Leu Arg 
50 55 60 

Ala Asp Ala Asp Tyr Met lie Trp Trp His Ala Glu Glu Phe Glu Asp 
65 70 75 80 



lie Gin Lys Ala Phe Ala Asp Phe Arg Arg Thr Thr lie Leu Gly Gin 
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Val Ser Glu Val 
100 

Phe Asn Lys Ala 
115 

Asp Trp lie Thr 
130 

Met Glu Pro Leu 
145 

Ala Val Glu Phe 



Leu Gly Asp Tyr 
180 

Arg lie Val Asp 
195 

His Val Arg Glu 
210 

Ala Asp Leu lie 
225 



85 

Phe Trp lie Gly 



His Leu Pro Ser 
120 

Val Tyr Pro Phe 
135 

Lys Arg Ser Arg 
150 

Pro Asp Val Arg 
165 

Glu Trp Val Leu 



Leu Met His Lys 
200 

Glu Leu Pro Phe 
215 

Lys Val Leu Pro 
230 



90 

Asn Ala Leu His 
105 

Phe lie Met Gly 



Val Arg Ser Tyr 
140 

lie Leu Arg Glu 
155 

Ala Asn Thr Val 
170 

Ala Phe Glu Ala 
185 

Met Arg Tyr Thr 



lie Ser Gly Gin 
220 



95 

Arg Pro Ser Glu 
110 

Glu Glu Ala Lys 
125 

Asp Trp Tyr lie 



His Gly Gin Ala 
160 

Pro Ala Phe Ala 
175 

Asp Glu Leu His 
190 

Glu Ala Arg Leu 
205 

Arg Val Asp lie 



<210> 849 
<211> 1587 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1564) 

<223> RXN00420 

<400> 849 

attcgtgaac tcatggatct ttaggcaata aatgtgagat tggacgattt cacgcttgtc ■ 60 

ttcaccacct gaaaattttc gggggtaacc tttaaaggcg atg aac agt tct cac 115 

Met Asn Ser Ser His 

1 5 

ggc acg tec age tec ggc get teg gee ggt gec cac gga gec ctt ccc 163 

Gly Thr Ser Ser Ser Gly Ala Ser Ala Gly Ala His Gly Ala Leu Pro 

10 15 20 

eta gaa get cag aaa ctg aac ggt tgg ggc cgc aca gee ccc acc acc 211 
Leu Glu Ala Gin Lys Leu Asn Gly Trp Gly Arg Thr Ala Pro Thr Thr 
25 30 35 

get gag gta ctt acc acc cca gac eta gac ate att gtg gat gca gtc 259 
Ala Glu Val Leu Thr Thr Pro Asp Leu Asp lie lie Val Asp Ala Val 
40 45 50 



cgc caa gtc get gaa caa aac gac tec aag ccg gac tac etc aag cgc 
Arg Gin Val Ala Glu Gin Asn Asp Ser Lys Pro Asp Tyr Leu Lys Arg 



307 
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55 60 65 

ggc gtg att gcc cgt ggc atg ggt cgt tec tat ggt gac cca gec caa 3 55 

Gly Val lie Ala Arg Gly Met Gly Arg Ser Tyr Gly Asp Pro Ala Gin 

70 75 80 85 

aac gcc ggt ggc ctt gtc att gac atg cag cca ctg aac aaa ate cac 403 

Asn Ala Gly Gly Leu Val lie Asp Met Gin Pro Leu Asn Lys lie His 

90 95 . 100 

teg att gat cct gat tct gcg ate gtc gat gta gat ggc ggc gtc acc 451 

Ser lie Asp Pro Asp Ser Ala lie Val Asp Val Asp Gly Gly Val Thr 

105 110 115 

etc gat cag etc atg aag get gcc ctg cca tat ggc etc tgg gtt cct 499 

Leu Asp Gin Leu Met Lys Ala Ala Leu Pro Tyr Gly Leu Trp Val Pro 

120 125 130 

gtc ctt ccc ggc acc cgc caa gtc acc ate ggt ggc gca ate gga cca 547 

Val Leu Pro Gly Thr Arg Gin Val Thr lie Gly Gly Ala lie Gly Pro 

135 140 145 

gac ate cac ggt aag aac cac cac tct gca ggt tec ttc ggc gac cac 595 

Asp lie His Gly Lys Asn His His Ser Ala Gly Ser Phe Gly Asp His 

150 155 160 165 

gtg gtc tec atg gaa etc etc gtt gca gac gga cgc ate ctg cac etc 643 

Val Val Ser Met Glu Leu Leu Val Ala Asp Gly Arg lie Leu His Leu 

170 175 180 

gag cca gaa ggc acc gcc gaa gac cca cag ggc gac ctg ttc tgg gca 691 

Glu Pro Glu Gly Thr Ala Glu Asp Pro Gin Gly Asp Leu Phe Trp Ala 

185 190 195 

acc gtt ggt ggc atg ggc ctg acc ggc ate ate gtc cgt gca cgc ate 739 

Thr Val Gly Gly Met Gly Leu Thr Gly lie lie Val Arg Ala Arg lie 

200 205 210 

cgc atg acc aag acg gaa acc gcc tac ttc att gcg gac acc gac cgc 787 

Arg Met Thr Lys Thr Glu Thr Ala Tyr Phe lie Ala Asp Thr Asp Arg 

215 220 225 

acc aac aac ttg gaa gaa acc gtt gcg ttc cac tec gac gga tea gag 835 

Thr Asn Asn Leu Glu Glu Thr Val Ala Phe His Ser Asp Gly Ser Glu 

230 235 240 245 

cac aac tac acc tat tct tct gcg tgg ttc gat gtc ate age cct gag 883 

His Asn Tyr Thr Tyr Ser Ser Ala Trp Phe Asp Val lie Ser Pro Glu 

250 255 260 

cca aag ctt ggc cgc tec acc ate tec cgt ggt tec ctg gca aca ctt 931 

Pro Lys Leu Gly Arg Ser Thr lie Ser Arg Gly Ser Leu Ala Thr Leu 

265 270 275 

get cag ctg gaa gaa ttg gca cca aag ctg gcc aag gat cca ctg aag 979 

Ala Gin Leu Glu Glu Leu Ala Pro Lys Leu Ala Lys Asp Pro Leu Lys 

280 285 290 

ttt aat get cca cag ctg atg aag gtt cca gat ate ttc cca tec tgg 1027 

Phe Asn Ala Pro Gin Leu Met Lys Val Pro Asp lie Phe Pro Ser Trp 

295 300 305 
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act ttg aac 
Thr Leu Asn 
310 

atg ggt gca 
Met Gly Ala 



caa cca ctg 
Gin Pro Leu 



ggc ttc ctg 
Gly Phe Leu 
360 

ttc aag gac 
Phe Lys Asp 
375 

etc aac gtg 
Leu Asn Val 
390 

tac cca atg 
Tyr Pro Met 



ggt ctg gga 
Gly Leu Gly 



ggc ggc cgc 

Gly Gly Arg 
440 

ttc cac gec 
Phe His Ala 
455 

gag ate gac 
Glu lie Asp 
470 

gag ctt tct 
Glu Leu Ser 



aag ctg acc 
Lys Leu Thr 
315 

cca gcg aaa 
Pro Ala Lys 
330 

gat ttg ate 
Asp Leu lie 
345 

cag tac cag 
Gin Tyr Gin 



ate ate cgc 
lie lie Arg 



ttc aaa ctg 
Phe Lys Leu 
395 

cca ggc tgg 
Pro Gly Trp 
410 

get ttc ttg 
Ala Phe Leu 
425 

etc tac ctg 
Leu Tyr Leu 



atg tac cca 
Met Tyr Pro 



cca acc gga 
Pro Thr Gly 
475 

taagaaaggg < 



ctt tec gca 
Leu Ser Ala 



aac cag gtg 
Asn Gin Val 



ggc gaa tgg 
Gly Glu Trp 
350 

ttc gtg gtc 
Phe Val Val 
365 

gat atg caa 
Asp Met Gin 
380 

ttt ggc cca 
Phe Gly Pro 



aac gtc tgc 
Asn Val Cys 



gac gat ctg 
Asp Asp Leu 
430 

gee aag gaa 
Ala Lys Glu 
445 

ggt atg gaa 
Gly Met Glu 
460 

gtc ttt gca 
Val Phe Ala 



ttgaactaa 



gtc ggt gtg 
Val Gly Val 
320 

aaa aac etc 
Lys Asn Leu 
335 

aac cgt ggc 
Asn Arg Gly 



ccc aca gaa 
Pro Thr Glu 



aag tec ggc 
Lys Ser Gly 
385 

ggc aac cgc 
Gly Asn Arg 
400 

gtt gac ttc 
Val Asp Phe 
415 

gac aag cgc 
Asp Lys Arg 



tec cgc acc 
Ser Arg Thr 



ggc tgg ttg 
Gly Trp Leu 
465 

tct gac atg 
Ser Asp Met 
480 

a 



get tac tac 
Ala Tyr Tyr 



acc cag ttc 
Thr Gin Phe 
340 

tac ggc tec 
Tyr Gly Ser 
355 

get gtt gag 
Ala Val Glu 
370 

cac tac tec 
His Tyr Ser 



gca cca ctg 
Ala Pro Leu 



cct ate cgc 
Pro lie Arg 
420 

gtc atg gaa 
Val Met Glu 
435 

tec gca gag 
Ser Ala Glu 
450 

aag act cga 
Lys Thr Arg 



tec cgc cga 
Ser Arg Arg 



gec 1075 

Ala 

325 

tac 1123 
Tyr 



aag 1171 
Lys 



cct 1219 
Pro 



gca 1267 
Ala 



tec 1315 

Ser 

405 

cca 1363 
Pro 



ttc 1411 
Phe 



aac 1459 
Asn 



aat 1507 
Asn 



ctt 1555 

Leu 

485 

1587 



<210> 850 
<211> 488 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 850 

Met Asn Ser Ser His Gly Thr Ser Ser Ser Gly Ala Ser Ala Gly Ala 
15 10 15 

His Gly Ala Leu Pro Leu Glu Ala Gin Lys Leu Asn Gly Trp Gly Arg 
20 25 30 
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Thr Ala Pro Thr 
35 

lie Val Asp Ala 
50 

Asp Tyr Leu Lys 
65 

Gly Asp Pro Ala 



Leu Asn Lys lie 
100 

Asp Gly Gly Val 
115 

Gly Leu Trp Val 
130 

Gly Ala lie Gly 
145 

Ser Phe Gly Asp 



Arg lie Leu His 
180 

Asp Leu Phe Trp 
195 

Val Arg Ala Arg 
210 

Ala Asp Thr Asp 
225 

Ser Asp Gly Ser 



Val lie Ser Pro 
260 

Ser Leu Ala Thr 
275 

Lys Asp Pro Leu 
290 

lie Phe Pro Ser 
305 

Val Ala Tyr Tyr 



Leu Thr Gin Phe 
340 



Thr Ala Glu Val 
40 

Val Arg Gin Val 
55 

Arg Gly Val lie 
70 

Gin Asn Ala Gly 
85 

His Ser lie Asp 



Thr Leu Asp Gin 
120 

Pro Val Leu Pro 
135 

Pro Asp lie His 
150 

His Val Val Ser 
165 

Leu Glu Pro Glu 



Ala Thr Val Gly 
200 

lie Arg Met Thr 
215 

Arg Thr Asn Asn 
230 

Glu His Asn Tyr 
245 

Glu Pro Lys Leu 



Leu Ala Gin Leu 
280 

Lys Phe Asn Ala 
295 

Trp Thr Leu Asn 
310 

Ala Met Gly Ala 
325 

Tyr Gin Pro Leu 



Leu Thr Thr Pro 



Ala Glu Gin Asn 
60 

Ala Arg Gly Met 
75 

Gly Leu Val lie 
90 

Pro Asp Ser Ala 
105 

Leu Met Lys Ala 



Gly Thr Arg Gin 
140 

Gly Lys Asn His 
155 

Met Glu Leu Leu 
170 

Gly Thr Ala Glu 
185 

Gly Met Gly Leu 



Lys Thr Glu Thr 
220 

Leu Glu Glu Thr 
235 

Thr Tyr Ser Ser 
250 

Gly Arg Ser Thr 
265 

Glu Glu Leu Ala 



Pro Gin Leu Met 
300 

Lys Leu Thr Leu 
315 

Pro Ala Lys Asn 
330 

Asp Leu lie Gly 
345 



Asp Leu Asp lie 
45 

Asp Ser Lys Pro 



Gly Arg Ser Tyr 
80 

Asp Met Gin Pro 
95 

lie Val Asp Val 
110 

Ala Leu Pro Tyr 
125 

Val Thr lie Gly 



His Ser Ala Gly 
160 

Val Ala Asp Gly 
175 

Asp Pro Gin Gly 
190 

Thr Gly lie lie 
205 

Ala Tyr Phe lie 



Val Ala Phe His 
240 

Ala Trp Phe Asp 
255 

lie Ser Arg Gly 
270 

Pro Lys Leu Ala 
285 

Lys Val Pro Asp 



Ser Ala Val Gly 
320 

Gin Val Lys Asn 
335 

Glu Trp Asn Arg 
350 
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Gly Tyr Gly Ser 
355 

Glu Ala Val Glu 
370 

Gly His Tyr Ser 
385 

Arg Ala Pro Leu 



Phe Pro lie Arg 
420 

Arg Val Met Glu 
435 

Thr Ser Ala Glu 
450 

Leu Lys Thr Arg 
465 

Met Ser Arg Arg 



Lys Gly Phe Leu 
360 

Pro Phe Lys Asp 
375 

Ala Leu Asn Val 
390 

Ser Tyr Pro Met 
405 

Pro Gly Leu Gly 



Phe Gly Gly Arg 
440 

Asn Phe His Ala 
455 

Asn Glu lie Asp 
470 

Leu Glu Leu Ser 
485 



Gin Tyr Gin Phe 



lie lie Arg Asp 
380 

Phe Lys Leu Phe 
395 

Pro Gly Trp Asn 
410 

Ala Phe Leu Asp 
425 

Leu Tyr Leu Ala 



Met Tyr Pro Gly 
460 

Pro Thr Gly Val 
475 



Val Val Pro Thr 
365 

Met Gin Lys Ser 



Gly Pro Gly Asn 
400 

Val Cys Val Asp 
415 

Asp Leu Asp Lys 
430 

Lys Glu Ser Arg 
445 

Met Glu Gly Trp 



Phe Ala Ser Asp 
480 



<210> 851 
<211> 563 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (540) 

<223> FRXA00420 

<400> 851 

tgg act ttg aac aag ctg acc ctt tec gca gtc ggt gtg get tac tac 48 

Trp Thr Leu Asn Lys Leu Thr Leu Ser Ala Val Gly Val Ala Tyr Tyr 

15 10 15 

gee atg ggt gca cca gcg aaa aac cag gtg aaa aac etc acc cag ttc 96 
Ala Met Gly Ala Pro Ala Lys Asn Gin Val Lys Asn Leu Thr Gin Phe 
20 25 30 

tac caa cca ctg gat ttg ate ggc gaa tgg aac cgt ggc tac ggc tec 144 
Tyr Gin Pro Leu Asp Leu lie Gly Glu Trp Asn Arg Gly Tyr Gly Ser 
35 40 45 

aag ggc ttc ctg cag tac cag ttc gtg gtc ccc aca gaa get gtt gag 192 
Lys Gly Phe Leu Gin Tyr Gin Phe Val Val Pro Thr Glu Ala Val Glu 
50 55 60 

cct ttc aag gac ate ate cgc gat atg caa aag tec ggc cac tac tec 240 
Pro Phe Lys Asp lie lie Arg Asp Met Gin Lys Ser Gly His Tyr Ser 
65 70 75 80 



gca etc aac gtg ttc aaa ctg ttt ggc cca ggc aac cgc gca cca ctg 2 88 
Ala Leu Asn Val Phe Lys Leu Phe Gly Pro Gly Asn Arg Ala Pro Leu 
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85 90 95 

tec tac cca atg cca ggc tgg aac gtc tgc gtt gac ttc cct ate cgc 336 
Ser Tyr Pro Met Pro Gly Trp Asn Val Cys Val Asp Phe Pro lie Arg 
100 105 110 

cca ggt ctg gga get ttc ttg gac gat ctg gac aag cgc gtc atg gaa 3 84 
Pro Gly Leu Gly Ala Phe Leu Asp Asp Leu Asp Lys Arg Val Met Glu 
115 120 125 

ttc ggc ggc cgc etc tac ctg gee aag gaa tec cgc acc tec gca gag 432 
Phe Gly Gly Arg Leu Tyr Leu Ala Lys Glu Ser Arg Thr Ser Ala Glu 
130 135 140 

aac ttc cac gee atg tac cca ggt atg gaa ggc tgg ttg aag act cga 480 
Asn Phe His Ala Met Tyr Pro Gly Met Glu Gly Trp Leu Lys Thr Arg 
145 150 155 160 

aat gag ate gac cca acc gga gtc ttt gca tct gac atg tec cgc cga 528 
Asn Glu lie Asp Pro Thr Gly Val Phe Ala Ser Asp Met Ser Arg Arg 
165 170 175 

ett gag ctt tct taagaaaggg cttgaactaa aca 563 
Leu Glu Leu Ser 
180 



<210> 852 
<211> 180 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 852 

Trp Thr Leu Asn Lys Leu Thr Leu Ser Ala Val Gly Val Ala Tyr Tyr 
15 10 15 

Ala Met Gly Ala Pro Ala Lys Asn Gin Val Lys Asn Leu Thr Gin Phe 
20 25 30 

Tyr Gin Pro Leu Asp Leu lie Gly Glu Trp Asn Arg Gly Tyr Gly Ser 
35 40 45 

Lys Gly Phe Leu Gin Tyr Gin Phe Val Val Pro Thr Glu Ala Val Glu 
50 55 60 

Pro Phe Lys Asp lie lie Arg Asp Met Gin Lys Ser Gly His Tyr Ser 
65 70 75 80 

Ala Leu Asn Val Phe Lys Leu Phe Gly Pro Gly Asn Arg Ala Pro Leu 
85 90 95 

Ser Tyr Pro Met Pro Gly Trp Asn Val Cys Val Asp Phe Pro lie Arg 
100 105 110 

Pro Gly Leu Gly Ala Phe Leu Asp Asp Leu Asp Lys Arg Val Met Glu 
115 120 125 

Phe Gly Gly Arg Leu Tyr Leu Ala Lys Glu Ser Arg Thr Ser Ala Glu 
130 135 140 



Asn Phe His Ala Met Tyr Pro Gly Met Glu Gly Trp Leu Lys Thr Arg 
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145 150 155 ( 160 

Asn Glu lie Asp Pro Thr Gly Val Phe Ala Ser Asp Met Ser Arg Arg 
165 170 175 

Leu Glu Leu Ser 
180 



<210> 853 
<211> 622 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (622) 

<223> FRXA00426 

<400> 853 

attcgtgaac tcatggatct ttaggcaata aatgtgagat tggacgattt cacgcttgtc 60 

ttcaccacct gaaaattttc gggggtaacc tttaaaggcg atg aac agt tct cac 115 

Met Asn Ser Ser His 

1 5 

ggc acg tec age tec ggc get teg gee ggt gec cac gga gee ctt ccc 163 

Gly Thr Ser Ser Ser Gly Ala Ser Ala Gly Ala His Gly Ala Leu Pro 

10 15 20 

eta gaa get cag aaa ctg aac ggt tgg ggc cgc aca gec ccc acc acc 211 
Leu Glu Ala Gin Lys Leu Asn Gly Trp Gly Arg Thr Ala Pro Thr Thr 
25 30 " 35 

get gag gta ctt acc acc cca gac eta gac ate att gtg gat gca gtc 259 
Ala Glu Val Leu Thr Thr Pro Asp Leu Asp lie lie Val Asp Ala Val 
40 45 50 

cgc caa gtc get gaa caa aac gac tec aag ccg gac tac etc aag cgc 3 07 
Arg Gin Val Ala Glu Gin Asn Asp Ser Lys Pro Asp Tyr Leu Lys Arg 
55 60 65 

ggc gtg att gec cgt ggc atg ggt cgt tec tat ggt gac cca gee caa 355 
Gly Val lie Ala Arg Gly Met Gly Arg Ser Tyr Gly Asp Pro Ala Gin 
70 75 80 85 

aac gee ggt ggc ctt gtc att gac atg cag cca ctg aac aaa ate cac 403 
Asn Ala Gly Gly Leu Val lie Asp Met Gin Pro Leu Asn Lys lie His 
90 95 100 

teg att gat cct gat tct gcg ate gtc gat gta gat ggc ggc gtc acc 451 
Ser He Asp Pro Asp Ser Ala He Val Asp Val Asp Gly Gly Val Thr 
105 110 115 

etc gat cag etc atg aag get gee ctg cca tat ggc etc tgg gtt cct 499 
Leu Asp Gin Leu Met Lys Ala Ala Leu Pro Tyr Gly Leu Trp Val Pro 
120 125 130 



gtc ctt ccc ggc acc cgc caa gtc acc ate ggt ggc gca ate gga cca 
Val Leu Pro Gly Thr Arg Gin Val Thr He Gly Gly Ala He Gly Pro 
135 140 145 



547 
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gac ate cac ggt aag aac cac cac tct gca ggt tec ttc ggc gac cac 595 

Asp lie His Gly Lys Asn His His Ser Ala Gly Ser Phe Gly Asp His 
150 155 160 165 

gtg gtc tec atg gaa etc etc gtt gca 622 

Val Val Ser Met Glu Leu Leu Val Ala 
170 



<210> 854 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 854 

Met Asn Ser Ser His Gly Thr Ser Ser Ser Gly Ala Ser Ala Gly Ala 
15 10 15 

His Gly Ala Leu Pro Leu Glu Ala Gin Lys Leu Asn Gly Trp Gly Arg 
20 25 30 

Thr Ala Pro Thr Thr Ala Glu Val Leu Thr Thr Pro Asp Leu Asp lie 
35 40 45 

lie Val Asp Ala Val Arg Gin Val Ala Glu Gin Asn Asp Ser Lys Pro 
50 55 60 

Asp Tyr Leu Lys Arg Gly Val lie Ala Arg Gly Met Gly Arg Ser Tyr 
65 70 75 80 

Gly Asp Pro Ala Gin Asn Ala Gly Gly Leu Val lie Asp Met Gin Pro 
85 90 95 

Leu Asn Lys lie His Ser lie Asp Pro Asp Ser Ala lie Val Asp Val 
100 105 110 

Asp Gly Gly Val Thr Leu Asp Gin Leu Met Lys Ala Ala Leu Pro Tyr 
115 120 125 

Gly Leu Trp Val Pro Val Leu Pro Gly Thr Arg Gin Val Thr lie Gly 
130 135 140 

Gly Ala lie Gly Pro Asp lie His Gly Lys Asn His His Ser Ala Gly 
145 150 155 160 

Ser Phe Gly Asp His Val Val Ser Met Glu Leu Leu Val Ala 
165 170 



<210> 855 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> RXN00708 



<400> 855 



BGI-121CP 



-1145- 



cctgcgtatc ggctgccttt ttgaattctt ttcctcctcg aggcctaacc ttcaattcct 60 

taccgatccc cttccctgaa gtttcgctaa cctggcgtac atg act ctt tec ctt 115 

Met Thr Leu Ser Leu 
1 5 

cct cca att ggt ttc ggc acc gtt cat ctt gat ggc gca cct ggc gtt 163 

Pro Pro lie Gly Phe Gly Thr Val His Leu Asp Gly Ala Pro Gly Val 
10 15 20 

gaa gec ate get act gec att gat get ggt tac cgc etc ate gac acc 211 

Glu Ala lie Ala Thr Ala lie Asp Ala Gly Tyr Arg Leu lie Asp Thr 
25 30 35 

gcg tac aac tat gaa aat gaa ggt acc gtg ggc aag get gtc cgc gag 2 59 

Ala Tyr Asn Tyr Glu Asn Glu Gly Thr Val Gly Lys Ala Val Arg Glu 
40 45 50 

teg ggt gtc ccc cgc gag gaa ttg att gtt acc agt aag etc cct ggc 3 07 

Ser Gly Val Pro Arg Glu Glu Leu lie Val Thr Ser Lys Leu Pro Gly 

55 60 65 

cgc ttc cat get cgc gat eta gga cgc gtc cgc att gag gaa agt eta 355 

Arg Phe His Ala Arg Asp Leu Gly Arg Val Arg lie Glu Glu Ser Leu 

70 75 80 85 

tac cgc etc aac tta gat tac ate gat etc etc ttg att cac tgg cct 403 

Tyr Arg Leu Asn Leu Asp Tyr lie Asp Leu Leu Leu lie His Trp Pro 
90 95 100 

aat ccc age aag gat etc tac gtc gag gcg tgg gaa acg ctg att gaa 451 

Asn Pro Ser Lys Asp Leu Tyr Val Glu Ala Trp Glu Thr Leu lie Glu 
105 110 115 

gtc cgc gat get ggc ctg gtc aag cac ate gga gtg tct aac ttc ctt 499 

Val Arg Asp Ala Gly Leu Val Lys His lie Gly Val Ser Asn Phe Leu 
120 125 130 

cca aat cac att gat cgc ctg cgc cgc gaa acc ggt gaa ctg ccg gee 547 

Pro Asn His lie Asp Arg Leu Arg Arg Glu Thr Gly Glu Leu Pro Ala 

135 140 145 

gtt aac cag ate gag ttg cac ccc tat ttc ccg cag gtg gag cag gta 595 

Val Asn Gin lie Glu Leu His Pro Tyr Phe Pro Gin Val Glu Gin Val 

150 155 160 165 

gat ttc cac gat gag ctg ggc ate att acc gag gee tgg age ccg etc 643 

Asp Phe His Asp Glu Leu Gly lie lie Thr Glu Ala Trp Ser Pro Leu 
170 175 180 

age aac ggt cgc gga etc gtc gaa gag cca ttg etc aag gaa ate ggc 691 

Ser Asn Gly Arg Gly Leu Val Glu Glu Pro Leu Leu Lys Glu lie Gly 
185 190 195 

gag cgc tac ggg gtc ggc age ggc gaa ate gec etc get tgg cat cac 73 9 

Glu Arg Tyr Gly Val Gly Ser Gly Glu lie Ala Leu Ala Trp His His 
200 205 210 

gee agg gga ate gtt ccg att cca cgc tec acc aac ccg gec agg cag 787 

Ala Arg Gly lie Val Pro lie Pro Arg Ser Thr Asn Pro Ala Arg Gin 

215 220 225 



BGM21CP 



cgc age aac ttg gag gcg gta aag att teg ctt ate gac gaa gac gtc 835 
Arg Ser Asn Leu Glu Ala Val Lys lie Ser Leu lie Asp Glu Asp Val 
230 235 240 245 

cag gcg att acc get ttg gcg cgc aaa aac ggc egg ate aaa gat caa 883 
Gin Ala lie Thr Ala Leu Ala Arg Lys Asn Gly Arg lie Lys Asp Gin 
250 255 260 

gat cca gee gtc tat gaa gaa ttc tagatagtta catcaaggtt ccg 930 
Asp Pro Ala Val Tyr Glu Glu Phe 
265 



<210> 856 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 856 

Met Thr Leu Ser Leu Pro Pro lie Gly Phe Gly Thr Val His Leu Asp 
1.5 10 15 

Gly Ala Pro Gly Val Glu Ala lie Ala Thr Ala lie Asp Ala Gly Tyr 
20 25 30 

Arg Leu lie Asp Thr Ala Tyr Asn Tyr Glu Asn Glu Gly Thr Val Gly 
35 40 45 

Lys Ala Val Arg Glu Ser Gly Val Pro Arg Glu Glu Leu lie Val Thr 
50 55 60 

Ser Lys Leu Pro Gly Arg Phe His Ala Arg Asp Leu Gly Arg Val Arg 
65 70 75 80 

lie Glu Glu Ser Leu Tyr Arg Leu Asn Leu Asp Tyr lie Asp Leu Leu 
85 90 95 

Leu lie His Trp Pro Asn Pro Ser Lys Asp Leu Tyr Val Glu Ala Trp 
100 105 110 

Glu Thr Leu lie Glu Val Arg Asp Ala Gly Leu Val Lys His lie Gly 
115 120 125 

Val Ser Asn Phe Leu Pro Asn His lie Asp Arg Leu Arg Arg Glu Thr 
130 135 140 

Gly Glu Leu Pro Ala Val Asn Gin lie Glu Leu His Pro Tyr Phe Pro 
145 150 155 160 

Gin Val Glu Gin Val Asp Phe His Asp Glu Leu Gly He He Thr Glu 
165 170 175 

Ala Trp Ser Pro Leu ' Ser Asn Gly Arg Gly Leu Val Glu Glu Pro Leu 
180 185 190 

Leu Lys Glu lie Gly Glu Arg Tyr Gly Val Gly Ser Gly Glu lie Ala 
195 200 205 

Leu Ala Trp His His Ala Arg Gly He Val Pro He Pro Arg Ser Thr 
210 215 220 
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Asn Pro Ala Arg Gin Arg Ser Asn 
225 230 

lie Asp Glu Asp Val Gin Ala lie 
245 

Arg lie Lys Asp Gin Asp Pro Ala 
. 260 



Leu Glu Ala Val Lys lie Ser Leu 
235 240 

Thr Ala Leu Ala Arg Lys Asn Gly 
250 255 

Val Tyr Glu Glu Phe 
265 



<210> 857 
<211> 695 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (672) 

<223> FRXA00708 

<400> 857 

acc gtg ggc aag get gtc cgc gag teg ggt gtc ccc cgc gag gaa ttg 48 

Thr Val Gly Lys Ala Val Arg Glu Ser Gly Val Pro Arg Glu Glu Leu 
15 10 15 

att gtt acc agt aag etc cct ggc cgc ttc cat get cgc gat eta gga 96 
lie Val Thr Ser Lys Leu Pro Gly Arg Phe His Ala Arg Asp Leu Gly 
20 25 30 

cgc gtc cgc att gag gaa agt eta tac cgc etc aac tta gat tac ate 144 
Arg Val Arg lie Glu Glu Ser Leu Tyr Arg Leu Asn Leu Asp Tyr lie 
35 40 45 

gat etc etc ttg att cac tgg cct aat ccc age aag gat etc tac gtc 192 
Asp Leu Leu Leu lie His Trp Pro Asn Pro Ser Lys Asp Leu Tyr Val 
50 55 60 

gag gcg tgg gaa acg ctg att gaa gtc cgc gat get ggc ctg gtc aag 240 
Glu Ala Trp Glu Thr Leu lie Glu Val Arg Asp Ala Gly Leu Val Lys 
65 70 75 80 

cac ate gga gtg tct aac ttc ctt cca aat cac att gat cgc ctg cgc 288 
His lie Gly Val Ser Asn Phe Leu Pro Asn His lie Asp Arg Leu Arg 
85 90 95 

cgc gaa acc ggt gaa ctg ccg gee gtt aac cag ate gag ttg cac ccc 33 6 
Arg Glu Thr Gly Glu Leu Pro Ala Val Asn Gin lie Glu Leu His Pro 
100 105 110 

tat ttc ccg cag gtg gag cag gta gat ttc cac gat gag ctg ggc ate 384 
Tyr Phe Pro Gin Val Glu Gin Val Asp Phe His Asp Glu Leu Gly lie 
115 120 125 

att acc gag gee tgg age ccg etc age aac ggt cgc gga etc gtc gaa 432 
lie Thr Glu Ala Trp Ser Pro Leu Ser Asn Gly Arg Gly Leu Val Glu 
130 135 140 

gag cca ttg etc aag gaa ate ggc gag cgc tac ggg gtc ggc age ggc 480 
Glu Pro Leu Leu Lys Glu lie Gly Glu Arg Tyr Gly Val Gly Ser Gly 
145 150 155 160 
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gaa ate gec etc get tgg cat cac gec agg gga ate gtt ccg att cca 52 8 

Glu lie Ala Leu Ala Trp His His Ala Arg Gly lie Val Pro lie Pro 
165 170 175 

cgc tec acc aac ccg gee agg cag cgc age aac ttg gag gcg gta aag 576 

Arg Ser Thr Asn Pro Ala Arg Gin Arg Ser Asn Leu Glu Ala Val Lys 

180 185 190 

att teg ctt ate gac gaa gac gtc cag gcg att acc get ttg gcg cgc 624 

He Ser Leu He Asp Glu Asp Val Gin Ala He Thr Ala Leu Ala Arg 

195 200 205 

aaa aac ggc egg ate aaa gat caa gat cca gec gtc tat gaa gaa ttc 672 

Lys Asn Gly Arg He Lys Asp Gin Asp Pro Ala Val Tyr Glu Glu Phe 
210 215 220 

tagatagtta catcaaggtt ccg 695 



<210> 858 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 858 

Thr Val Gly Lys Ala Val Arg Glu Ser Gly Val Pro Arg Glu Glu Leu 
15 10 15 

He Val Thr Ser Lys Leu Pro Gly Arg Phe His Ala Arg Asp Leu Gly 
20 25 30 

Arg Val Arg He Glu Glu Ser Leu Tyr Arg Leu Asn Leu Asp Tyr He 
35 40 45 

Asp Leu Leu Leu He His Trp Pro Asn Pro Ser Lys Asp Leu Tyr Val 
50 55 60 

Glu Ala Trp Glu Thr Leu He Glu Val Arg Asp Ala Gly Leu Val Lys 
65 70 75 80 

His He Gly Val Ser Asn Phe Leu Pro Asn His He Asp Arg Leu Arg 
85 90 95 

Arg Glu Thr Gly Glu Leu Pro Ala Val Asn Gin He Glu Leu His Pro 
100 105 110 

Tyr Phe Pro Gin Val Glu Gin Val Asp Phe His Asp Glu Leu Gly He 
115 120 125 

He Thr Glu Ala Trp Ser Pro Leu Ser Asn Gly Arg Gly Leu Val Glu 
130 135 140 

Glu Pro Leu Leu Lys Glu He Gly Glu Arg Tyr Gly Val Gly Ser Gly 
145 150 155 160 

Glu He Ala Leu Ala Trp His His Ala Arg Gly He Val Pro He Pro 
165 170 175 



Arg Ser Thr Asn Pro Ala Arg Gin Arg Ser Asn Leu Glu Ala Val Lys 
180 185 190 
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Ile Ser Leu lie Asp Glu Asp Val Gin Ala lie Thr Ala Leu Ala Arg 

195 200 205 

Lys Asn Gly Arg lie Lys Asp Gin Asp Pro Ala Val Tyr Glu Glu Phe 

210 215 220 



<210> 859 
<211> 1038 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1015) 

<223> RXA02373 

<400> 859 

aaagtcatag ctcatggtaa ttcagtgtag ataggcgtac ggtgggctat ccaattcatc 60 

tcaacctaag gcgcattttg gtgcgcatca aggagaaaat atg tct gtt gtg ggt 115 

Met Ser Val Val Gly 
1 5 

acc ggc eta ttc ttt gga tec ccg gag gaa gag egg gat aag ttg atg 163 
Thr Gly Leu Phe Phe Gly Ser Pro Glu Glu Glu Arg Asp Lys Leu Met 
10 15 20 

caa tct ttg atg gat cag aag aat aag ctt teg aag tct gaa ggt ate 211 
Gin Ser Leu Met Asp Gin Lys Asn Lys Leu Ser Lys Ser Glu Gly lie 
25 30 35 

cca ttg gtc acc ttg aat gat gga aaa acc att cct cag ctt ggt ttt 259 
Pro Leu Val Thr Leu Asn Asp Gly Lys Thr lie Pro Gin Leu Gly Phe 
40 45 50 

ggt gtg ttc aag gta gat ccc gat gaa gca gag cgc gta gtt acc gaa 3 07 
Gly Val Phe Lys Val Asp Pro Asp Glu Ala Glu Arg Val Val Thr Glu 
55 60 65 

gca ctt gag gta ggt tac cgc cac ate gat act get gcg att tac ggc 3 55 
Ala Leu Glu Val Gly Tyr Arg His lie Asp Thr Ala Ala lie Tyr Gly 
70 75 80 85 

aat gag gaa ggt gtc ggc cga get att get aag tec ggc att cct cgt 403 
Asn Glu Glu Gly Val Gly Arg Ala lie Ala Lys Ser Gly lie Pro Arg 
90 95 100 

gaa gag ctg ttt att act acc aag ttg tgg aac gat cgc cac ctg gat 451 
Glu Glu Leu Phe lie Thr Thr Lys Leu Trp Asn Asp Arg His Leu Asp 
105 110 115 

gta gaa get get ttt gag gag tct ctg cag aag ctg ggc ttg gat tat 499 
Val Glu Ala Ala Phe Glu Glu Ser Leu Gin Lys Leu Gly Leu Asp Tyr 
120 125 130 



gta gat ctg tac ttg gtg cac tgg ccg gca ccg aag aac gat aat tat 



547 
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Val Asp Leu Tyr Leu Val His Trp Pro Ala Pro Lys Asn Asp Asn Tyr 

135 140 145 

gtt get gca tgg aag ggc ttg gaa aag etc ggt gac cgt get cgt tec 595 

Val Ala Ala Trp Lys Gly Leu Glu Lys Leu Gly Asp Arg Ala Arg Ser 

150 155 160 165 

ate ggt gtg tgc aac ttc ctg cca gag cac eta gaa aag ctg ctg gca 643 

lie Gly Val Cys Asn Phe Leu Pro Glu His Leu Glu Lys Leu Leu Ala 
170 175 180 

gag gca ace act gtg cct gec att aac cag att gag ctg cac cca get 691 

Glu Ala Thr Thr Val Pro Ala lie Asn Gin lie Glu Leu His Pro Ala 
185 190 195 

ttg cag cag cgc gat get gtt gag gca tct ctt gca gca ggc ate act 73 9 

Leu Gin Gin Arg Asp Ala Val Glu Ala Ser Leu Ala Ala Gly lie Thr 

200 205 210 

gtg gag teg tgg ggt cct ctg gga cag ggg cgt ttt gat ctt ggc get 7 87 

Val Glu Ser Trp Gly Pro Leu Gly Gin Gly Arg Phe Asp Leu Gly Ala 

215 220 225 

gag gaa cca ate gca get gca gcg aag aac cat gga aag ace cca get 835 

Glu Glu Pro lie Ala Ala Ala Ala Lys Asn His Gly Lys Thr Pro Ala 

230 235 240 245 

cag gtt gtt ate cgt tgg cac ctg cag aac ggt ttc gtt gtg ttc ccc 883 

Gin Val Val lie Arg Trp His Leu Gin Asn Gly Phe Val Val Phe Pro 
250 255 260 

aag act gtg act aag age cgc atg gtg gaa aac ate gac gtg ttt gat 931 

Lys Thr Val Thr Lys Ser Arg Met Val Glu Asn lie Asp Val Phe Asp 
265 270 275 

ttc gaa etc agt gat gag gag atg get gcg ate act get ctt gag cgc 979 

Phe Glu Leu Ser Asp Glu Glu Met Ala Ala lie Thr Ala Leu Glu Arg 

280 285 290 

aat gat cgt ggt ggt tea cac ccg aat gat ctg aac tagaaataag 1025 

Asn Asp Arg Gly Gly Ser His Pro Asn Asp Leu Asn 

295 300 305 

gtaaggcect gca 1038 



<210> 860 
<211> 305 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 860 

Met Ser Val Val Gly Thr Gly Leu Phe Phe Gly Ser Pro Glu Glu Glu 
15 10 15 

Arg Asp Lys Leu Met Gin Ser Leu Met Asp Gin Lys Asn Lys Leu Ser 
20 25 30 



Lys Ser Glu Gly lie Pro Leu Val Thr Leu Asn Asp Gly Lys Thr lie 
35 40 45 
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Pro Gin Leu Gly Phe Gly Val Phe Lys Val Asp Pro Asp Glu Ala Glu 
50 55 60 

Arg Val Val Thr Glu Ala Leu Glu Val Gly Tyr Arg His lie Asp Thr 
65 70 75 80 

Ala Ala lie Tyr Gly Asn Glu Glu Gly Val Gly Arg Ala lie Ala Lys 
85 90 95 

Ser Gly lie Pro Arg Glu Glu Leu Phe lie Thr Thr Lys Leu Trp Asn 
100 105 110 

Asp Arg His Leu Asp Val Glu Ala Ala Phe Glu Glu Ser Leu Gin Lys 
115 120 125 

Leu Gly Leu Asp Tyr Val Asp Leu Tyr Leu Val His Trp Pro Ala Pro 
130 135 140 

Lys Asn Asp Asn Tyr Val Ala Ala Trp Lys Gly Leu Glu Lys Leu Gly 
145 150 155 160 

Asp Arg Ala Arg Ser lie Gly Val Cys Asn Phe Leu Pro Glu His Leu 
165 170 175 

Glu Lys Leu Leu Ala Glu Ala Thr Thr Val Pro Ala lie Asn Gin lie 
180 185 190 

Glu Leu His Pro Ala Leu Gin Gin Arg Asp Ala Val Glu Ala Ser Leu 
195 200 205 

Ala Ala Gly lie Thr Val Glu Ser Trp Gly Pro Leu Gly Gin Gly Arg 
210 215 220 

Phe Asp Leu Gly Ala Glu Glu Pro lie Ala Ala Ala Ala Lys Asn His 
225 230 235 240 

Gly Lys Thr Pro Ala Gin Val Val lie Arg Trp His Leu Gin Asn Gly 
245 250 255 

Phe Val Val Phe Pro Lys Thr Val Thr Lys Ser Arg Met Val Glu Asn 
260 265 270 

lie Asp Val Phe Asp Phe Glu Leu Ser Asp Glu Glu Met Ala Ala lie 
275 280 285 

Thr Ala Leu Glu Arg Asn Asp Arg Gly Gly Ser His Pro Asn Asp Leu 
290 295 300 

Asn 
305 



<210> 861 
<211> 1683 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1660) 
<223> RXS00389 
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<400> 861 

ccaccactgc gtaacctttc cgagcaagat atcgcggacc tgtcggattt gcttgccacc 60 



tctggcgcag gttcctaccg ccttcagttg aggtgaaagc atg ate acc gca acc 

Met lie Thr Ala Thr 
1 5 



115 



gca ctg cat ggg tgt tea ctg att gat ggc gag tgg gtc get gga aaa 
Ala Leu His Gly Cys Ser Leu lie Asp Gly Glu Trp Val Ala Gly Lys 
10 15 20 



163 



aat ggt gag att aca gga ttc gat ccg cgc acc aat gcg agt ctg aac 
Asn Gly Glu lie Thr Gly Phe Asp Pro Arg Thr Asn Ala Ser Leu Asn 
25 30 35 



211 



cct tec tac tct tta gca aac age gca cag ctg cgc gec gec aca aca 
Pro Ser Tyr Ser Leu Ala Asn Ser Ala Gin Leu Arg Ala Ala Thr Thr 
40 45 50 



259 



teg gcg aag cga get ttt gaa age tac cga etc act act cca gag gtt 
Ser Ala Lys Arg Ala Phe Glu Ser Tyr Arg Leu Thr Thr Pro Glu Val 
55 60 65 



307 



aga gca gat ttc ctg gat tec ate get gac aac ate gat gcg eta tec 
Arg Ala Asp Phe Leu Asp Ser lie Ala Asp Asn lie Asp Ala Leu Ser 
70 75 80 85 



355 



ggc gag ate gtg caa egg gcg age ctg gag aca ggt ttg gga act acc 
Gly Glu lie Val Gin Arg Ala Ser Leu Glu Thr Gly Leu Gly Thr Thr 
90 95 100 



403 



cga etc aca ggc gaa gta gec cgc acc age aac cag etc cgc ctg ttt 
Arg Leu Thr Gly Glu Val Ala Arg Thr Ser Asn Gin Leu Arg Leu Phe 
105 110 115 



451 



gca gaa acc gtg aga age gga cag ttc cac cga gta cgc att gaa cga 
Ala Glu Thr Val Arg Ser Gly Gin Phe His Arg Val Arg lie Glu Arg 
120 . 125 130 



499 



gga ccg egg att gat ctt cgc cag cgt cag gtt ccg ttg gga cca gtc 
Gly Pro Arg lie Asp Leu Arg Gin Arg Gin Val Pro Leu Gly Pro Val 
135 140 145 



547 



gcg gta ttc ggg gca age aac ttc ccc gtc get ttc tct act get ggt 
Ala Val Phe Gly Ala Ser Asn Phe Pro Val Ala Phe Ser Thr Ala Gly 
150 155 160 165 



595 



ggc gat aca gca tea gcg ttg get gca ggc tgc cct gtg gtt ttt aag 
Gly Asp Thr Ala Ser Ala Leu Ala Ala Gly Cys Pro Val Val Phe Lys 
170 175 180 



643 



gcg cat aat gcg cac cct gga aca get gag etc gtc ggg caa gcg gtg 
Ala His Asn Ala His Pro Gly Thr Ala Glu Leu Val Gly Gin Ala Val 
185 190 195 



691 



egg gga gee gtc gaa aag cat gag ttt gat get ggt gtg ttt aac ctt 
Arg Gly Ala Val Glu Lys His Glu Phe Asp Ala Gly Val Phe Asn Leu 
200 205 210 



739 



gtc tac ggc cgt ggc gtg gaa att ggc cag gag ctg get gcg gat ccg 



787 
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Val Tyr Gly Arg Gly Val Glu lie Gly Gin Glu Leu Ala Ala Asp Pro 

215 220 - 225 

aat ate acg gca ate ggt ttt ace ggt tea cgc cag ggt ggt ttg gca 

Asn lie Thr Ala lie Gly Phe Thr Gly Ser Arg Gin Gly Gly Leu Ala 
230 235 240 245 

ctg tea cag act gcg ttt age cgc cca gtt ccc gtt cca gtc ttt gca 

Leu Ser Gin Thr Ala Phe Ser Arg Pro Val Pro Val Pro Val Phe Ala . 

250 255 260 

gaa atg agt gee ace aac cct gtg ttc gtc ttc ccc ggc gcg ctg gcg 

Glu Met Ser Ala Thr Asn Pro Val Phe Val Phe Pro Gly Ala Leu Ala 
265 270 275 

gat ttg gat gca teg agt tec ttg get gag gcg ttt ace get tec gtc 

Asp Leu Asp Ala Ser Ser Ser Leu Ala Glu Ala Phe Thr Ala Ser Val 

280 285 290 

ace ggc agt tec ggg caa ttg tgc acc aag cct ggc etc gtt ttc ate 

Thr Gly Ser Ser Gly Gin Leu Cys Thr Lys Pro Gly Leu Val Phe lie 
295 300 305 

ccg cgc ggt gtt gtt ggt gat get ttt gtg gcg etc gta gca gee aaa 

Pro Arg Gly Val Val Gly Asp Ala Phe Val Ala Leu Val Ala Ala Lys 
310 315 320 325 

ttt aaa gaa acc acg ggt caa acg atg etc acg caa ggc ate get cag 

Phe Lys Glu Thr Thr Gly Gin Thr Met Leu Thr Gin Gly lie Ala Gin 

330 335 340 

gca tgg cag cgc gga gtc gac aac ctt gca gca cag cca agt gta aaa 

Ala Trp Gin Arg Gly Val Asp Asn Leu Ala Ala Gin Pro Ser Val Lys 
345 350 355 

ate etc gee caa ggc acc ccc gga gat gga gag aac gcg ccg ggc ccg 

lie Leu Ala Gin Gly Thr Pro Gly Asp Gly Glu Asn Ala Pro Gly Pro 

360 365 370 

gtg gtg ttt gaa agt gat gtg cag gcg ttg eta aat aat gtg gtg ttg 

Val Val Phe Glu Ser Asp Val Gin Ala Leu Leu Asn Asn Val Val Leu 
375 380 385 

cag gaa gaa ate ttc ggt gcg gca teg ctg gtg gtg cgt tat gat tec 

Gin Glu Glu lie Phe Gly Ala Ala Ser Leu Val Val Arg Tyr Asp Ser 
390 395 400 405 

ccg gat caa etc cac caa gta gee aat tea etc gag gga caa tta aca 

Pro Asp Gin Leu His Gin Val Ala Asn Ser Leu Glu Gly Gin Leu Thr 

410 415 420 

gee acg ate cac gca tec cag gat gat ttc cag gaa gtc teg aaa ctt 

Ala Thr lie His Ala Ser Gin Asp Asp Phe Gin Glu Val Ser Lys Leu 
425 430 435 

ate ccc etc ttg gag gat etc gcg ggc cgt gtt ctt tac ggc ggc tgg 

lie Pro Leu Leu Glu Asp Leu Ala Gly Arg Val Leu Tyr Gly Gly Trp 

440 445 450 



cca acg ggt gtg gaa gtt ggg cac acg gtt ate cat gga ggc cct tat 
Pro Thr Gly Val Glu Val Gly His Thr Val lie His Gly Gly Pro Tyr 



BGI-121CP 



-1154- 



455 460 465 

ccg gcg acc tea aat gcg cag teg aca agt gtt gga acc ctg gca ate 1555 
Pro Ala Thr Ser Asn Ala Gin Ser Thr Ser Val Gly Thr Leu Ala lie 
470 475 480 485 

gag aga ttt atg cgc ccg gtt tct tat caa act ttc ccg get gag ctg 1603 
Glu Arg Phe Met Arg Pro Val Ser Tyr Gin Thr Phe Pro Ala Glu Leu 
490 495 500 

ctt cca gat cca gtt tct gag gcg aat aaa tgg get gta cct egg gaa 1651 
Leu Pro Asp Pro Val Ser Glu Ala Asn Lys Trp Ala Val Pro Arg Glu 
505 510 515 

ata gac cgt taatagctgg tctttacatt tgc 1683 
lie Asp Arg 
520 



<210> 862 
<211> 520 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 862 

Met lie Thr Ala Thr Ala Leu His < 
1 5 



Gly Cys Ser Leu lie Asp Gly Glu 
10 15 



Trp Val Ala Gly Lys Asn Gly Glu lie Thr Gly Phe Asp Pro Arg Thr 
20 25 30 

Asn Ala Ser Leu Asn Pro Ser Tyr Ser Leu Ala Asn Ser Ala Gin Leu 
35 40 45 

Arg Ala Ala Thr Thr Ser Ala Lys Arg Ala Phe Glu Ser Tyr Arg Leu 
50 55 60 

Thr Thr Pro Glu Val Arg Ala Asp Phe Leu Asp Ser lie Ala Asp Asn 
65 70 75 ' 80 

lie Asp Ala Leu Ser Gly Glu lie Val Gin Arg Ala Ser Leu Glu Thr 
85 90 95 

Gly Leu Gly Thr Thr Arg Leu Thr Gly Glu Val Ala Arg Thr Ser Asn 
100 105 110 

Gin Leu Arg Leu Phe Ala Glu Thr Val Arg Ser Gly Gin Phe His Arg 
115 120 125 

Val Arg lie Glu Arg Gly Pro Arg lie Asp Leu Arg Gin Arg Gin Val 
130 135 140 

Pro Leu Gly Pro Val Ala Val Phe Gly Ala Ser Asn Phe Pro Val Ala 
145 150 155 160 

Phe Ser Thr Ala Gly Gly Asp Thr Ala Ser Ala Leu Ala Ala Gly Cys 
165 170 175 

Pro Val Val Phe Lys Ala His Asn Ala His Pro Gly Thr Ala Glu Leu 
180 185 190 
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Val Gly Gin Ala 
195 

Gly Val Phe Asn 
210 

Leu Ala Ala Asp 
225 

Gin Gly Gly Leu 



Val Pro Val Phe 
260 

Pro Gly Ala Leu 
275 

Phe Thr Ala Ser 
290 

Gly Leu Val Phe 
305 

Leu Val Ala Ala 



Gin Gly He Ala 
340 

Gin Pro Ser Val 
355 

Asn Ala Pro Gly 
370 

Asn Asn Val Val 
385 

Val Arg Tyr Asp 



Glu Gly Gin Leu 
420 

Glu Val -Ser Lys 
435 

Leu Tyr Gly Gly 
450 

His Gly Gly Pro 
465 

Gly Thr Leu Ala 



Phe Pro Ala Glu 
500 



Val Arg Gly Ala 
200 

Leu Val Tyr Gly 
215 

Pro Asn He Thr 
230 

Ala Leu Ser Gin 
245 

Ala Glu Met Ser 



Ala Asp Leu Asp 
280 

Val Thr Gly Ser 
295 

He Pro Arg Gly 
310 

Lys Phe Lys Glu 
325 

Gin Ala Trp Gin 



Lys He Leu Ala 
360 

Pro Val Val Phe 
375 

Leu Gin Glu Glu 
390 

Ser Pro Asp Gin 
405 

Thr Ala Thr He 



Leu He Pro Leu 
440 

Trp Pro Thr Gly 
455 

Tyr Pro Ala Thr 
470 

He Glu Arg Phe 
485 

Leu Leu Pro Asp 



Val Glu Lys His 



Arg Gly Val Glu 
220 

Ala He Gly Phe 
235 

Thr Ala Phe Ser 
250 

Ala Thr Asn Pro 
265 

Ala Ser Ser Ser 



Ser Gly Gin Leu 
300 

Val Val Gly Asp 
315 

Thr Thr Gly Gin 
330 

Arg Gly Val Asp 
345 

Gin Gly Thr Pro 



Glu Ser Asp Val 
380 

He Phe Gly Ala 
395 

Leu His Gin Val 
410 

His Ala Ser Gin 
425 

Leu Glu Asp Leu 



Val Glu Val Gly 
460 

Ser Asn Ala Gin 
475 

Met Arg Pro Val 
490 

Pro Val Ser Glu 
505 



Glu Phe Asp Ala 
205 

He Gly Gin Glu 



Thr Gly Ser Arg 
240 

Arg Pro Val Pro 
255 

Val Phe Val Phe 
270 

Leu Ala Glu Ala 
285 

Cys Thr Lys Pro 



Ala Phe Val Ala 
320 

Thr Met Leu Thr 
335 

Asn Leu Ala Ala 
350 

Gly Asp Gly Glu 
365 

Gin Ala Leu Leu 



Ala Ser Leu Val 
400 

Ala Asn Ser Leu 
415 

Asp Asp Phe Gin 
430 

Ala Gly Arg Val 
445 

His Thr Val He 



Ser Thr Ser Val 
480 

Ser Tyr Gin Thr 
495 

Ala Asn Lys Trp 
510 



Ala Val Pro Arg Glu He Asp Arg 
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515 520 



<210> 863 
<211> 882 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (859) 

<223> RXS00419 

<400> 863 

gctggttgaa gactcgaaat gagatcgacc caaccggagt ctttgcatct gacatgtccc 60 

gccgacttga gctttcttaa gaaagggctt gaactaaaca atg ctt aac gca gtg 115 

Met Leu Asn Ala Val 
1 5 

ggc aaa gcc caa aac att etc ctt ctt ggt gga acc tct gag ate ggt 163 

Gly Lys Ala Gin Asn lie Leu Leu Leu Gly Gly Thr Ser Glu lie Gly 
10 15 20 

att tec att gtc tec cgc ttc etc aag cag ggt cca tec cat gtg acc 211 
lie Ser lie Val Ser Arg Phe Leu Lys Gin Gly Pro Ser His Val Thr 
25 30 35 

ttg gca gcg cgt aaa gat tec cca cgc gtg gac gca gca gtc gca gag 259 
Leu Ala Ala Arg Lys Asp Ser Pro Arg Val Asp Ala Ala Val Ala Glu 
40 45 50 

ate aaa gca get ggc get get tec gtt get gtt gtt gat ttc gat gcg 307 
lie Lys Ala Ala Gly Ala Ala Ser Val Ala Val Val Asp Phe Asp Ala 
55 60 65 

etc gac acc gaa tec cac cct gca gcc ate gac gca gcc ttt gaa aac 355 
Leu Asp Thr Glu Ser His Pro Ala Ala lie Asp Ala Ala Phe Glu Asn 
70 75 80 85 

ggc gac gtt gac gta gca ate gtg get ttc ggc ate etc ggc gac aac 403 
Gly Asp Val Asp Val Ala lie Val Ala Phe Gly lie Leu Gly Asp Asn 
90 95 100 

gaa gca cag tgg cgc gac caa gca eta gca gtg gaa gca acc acc gtg 451 
Glu Ala Gin Trp Arg Asp Gin Ala Leu Ala Val Glu Ala Thr Thr Val 
105 110 115 



aac tac acc gcc ggc gtt tec gta ggt gta ctg ctg ggc cag aaa ttt 499 

Asn Tyr Thr Ala Gly Val Ser Val Gly Val Leu Leu Gly Gin Lys Phe 

120 125 130 

gag cag cag ggc cac ggc acc ate gtg gca ttg tec tct gtg gca ggc 547 

Glu Gin Gin Gly His Gly Thr lie Val Ala Leu Ser Ser Val Ala Gly 

135 140 145 

cag cga gtc cgc cgc tec aac ttt gtc tac ggc tec gcc aag gca ggt 595 

Gin Arg Val Arg Arg Ser Asn Phe Val Tyr Gly Ser Ala Lys Ala Gly 

150 155 160 165 

ttc gac ggt ttc tac acc cag etc ggc gaa gcc ctg cgt gga tec ggt 643 
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Phe Asp Gly Phe Tyr Thr Gin Leu Gly Glu Ala Leu Arg Gly Ser Gly 
170 175 180 

gcc aac gta ttg gtg gtt cgc cca ggc cag gta cgc acc aag atg tec 691 
Ala Asn Val Leu Val Val Arg Pro Gly Gin Val Arg Thr Lys Met Ser 
185 190 195 

gca gat ggt ggc gaa gcc cca ctg acc gtc aac cgc gaa gac gtg gca 73 9 
Ala Asp Gly Gly Glu Ala Pro Leu Thr Val Asn Arg Glu Asp Val Ala 
200 205 210 

gat get gtt tat gat gca gtg gtg aac aag aag gac ate ate ttt gtc 787 
Asp Ala Val Tyr Asp Ala Val Val Asn Lys Lys Asp lie lie Phe Val 
215 220 225 

cac cca ctg ttc cag tac gtc tct ttt gcg ttc caa ttc att ccg cga 835 
His Pro Leu Phe Gin Tyr Val Ser Phe Ala Phe Gin Phe lie Pro Arg 
230 235 240 245 

gca ate ttc cgc aag ctg ccg ttc taacggaagt tacggaagtt acg 882 
Ala lie Phe Arg Lys Leu Pro Phe 
250 



<210> 864 
<211> 253 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 864 

Met Leu Asn Ala Val Gly Lys Ala Gin Asn lie Leu Leu Leu Gly Gly 
15 10 15 

Thr Ser Glu lie Gly lie Ser lie Val Ser Arg Phe Leu Lys Gin Gly 
20 25 30 

Pro Ser His Val Thr Leu Ala Ala Arg Lys Asp Ser Pro Arg Val Asp 
35 40 45 

Ala Ala Val Ala Glu lie Lys Ala Ala Gly Ala Ala Ser Val Ala Val 
50 55 60 

Val Asp Phe Asp Ala Leu Asp Thr Glu Ser His Pro Ala Ala lie Asp 
65 70 75 80 

Ala Ala Phe Glu Asn Gly Asp Val Asp Val Ala lie Val Ala Phe Gly 
85 90 95 

lie Leu Gly Asp Asn Glu Ala Gin Trp Arg Asp Gin Ala Leu Ala Val 
100 105 110 

Glu Ala Thr Thr Val Asn Tyr Thr Ala Gly Val Ser Val Gly Val Leu 
115 120 125 

Leu Gly Gin Lys Phe Glu Gin Gin Gly His Gly Thr lie Val Ala Leu 
130 135 140 

Ser Ser Val Ala Gly Gin Arg Val Arg Arg Ser Asn Phe Val Tyr Gly 
145 150 155 160 



Ser Ala Lys Ala Gly Phe Asp Gly Phe Tyr Thr Gin Leu Gly Glu Ala 
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Leu Arg Gly Ser 
180 

Arg Thr Lys Met 
195 

Arg Glu Asp Val 
210 

Asp lie lie Phe 
225 

Gin Phe lie Pro 



165 

Gly Ala Asn Val 



Ser Ala Asp Gly 
200 

Ala Asp Ala Val 
215 

Val His Pro Leu 
230 

Arg Ala lie Phe 
245 



170 

Leu Val Val Arg 
185 

Gly Glu Ala Pro 



Tyr Asp Ala Val 
220 

Phe Gin Tyr Val 
235 

Arg Lys Leu Pro 
250 



175 

Pro Gly Gin Val 
190 

Leu Thr Val Asn 
205 

Val Asn Lys Lys 

Ser Phe Ala Phe 
240 

Phe 



<210> 865 
<211> 1673 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1650) 

<223> RXC00416 

<400> 865 

ctg gcg tct tac tta age cca act gcg ctg gtg gtt gcg gtg ttg get 48 

Leu Ala Ser Tyr Leu Ser Pro Thr Ala Leu Val Val Ala Val Leu Ala 

15 10 15 

att ccg ctg tct gcg acc cgc ctg tat ttg gac gga ate age gtt gac 96 
lie Pro Leu Ser Ala Thr Arg Leu Tyr Leu Asp Gly lie Ser Val Asp 
20 25 30 

cag ggc ttt aga act cag ttt tta acc cgc atg get gac gat ate ggc 144 
Gin Gly Phe Arg Thr Gin Phe Leu Thr Arg Met Ala Asp Asp lie Gly 
35 40 45 

ttg teg gac atg aac tac ate gat atg cct acc ttc tac cct get gga 192 
Leu Ser Asp Met Asn Tyr lie Asp Met Pro Thr Phe Tyr Pro Ala Gly 
50 55 60 

tgg ttc tgg etc ggt ggt cgc ttg gec aat ctt ttg ggg ctg ccc ggt 240 
Trp Phe Trp Leu Gly Gly Arg Leu Ala Asn Leu Leu Gly Leu Pro Gly 
65 70 75 80 

tgg gaa get ttc cag cca tgg gca att gtg tec atg gca gtt get get 288 
Trp Glu Ala Phe Gin Pro Trp Ala lie Val Ser Met Ala Val Ala Ala 
85 90 95 

tct gtg tta gtt cca gtg tgg cag cgc ate acc ggt tec ctg ccg gtg 336 
Ser Val Leu Val Pro Val Trp Gin Arg lie Thr Gly Ser Leu Pro Val 
100 105 110 



gca aca ggc att gcg ttg gtg aca acc tgc att ate ttg gcg atg aat 
Ala Thr Gly lie Ala Leu Val Thr Thr Cys lie lie Leu Ala Met Asn 
115 120 125 



384 
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tcc gaa gag ccc tac get gca ate gtt gcg atg ggt att cca gcg atg 432 

Ser Glu Glu Pro Tyr Ala Ala lie Val Ala Met Gly lie Pro Ala Met 
130 135 140 

etc gtg ctg get tec cgc att gee aag ggc gat aag ttt gcg ctt gec 480 

Leu Val Leu Ala Ser Arg lie Ala Lys Gly Asp Lys Phe Ala Leu Ala 

145 150 155 160 

ggc ggc att att tac ttg ggt gtt teg get act ttc tat act ttg ttc 528 

Gly Gly lie lie Tyr Leu Gly Val Ser Ala Thr Phe Tyr Thr Leu Phe 
165 170 175 

ace ggt get ate gcg ctt tct gcg gtc gcg gtg tgc ate gtg gtg gcg 576 

Thr Gly Ala lie Ala Leu Ser Ala Val Ala Val Cys lie Val Val Ala 

180 185 190 

get att gtg cag cgc tec ate aaa cca ctg ctg tgg ctt gca gtg ctg 624 

Ala lie Val Gin Arg Ser lie Lys Pro Leu Leu Trp Leu Ala Val Leu 

195 200 205 

ggt ggt gga tec att gtc att gcg ttg att tct tgg ggt cct tac ctt 672 

Gly Gly Gly Ser lie Val lie Ala Leu lie Ser Trp Gly Pro Tyr Leu 
210 215 220 

ctg gec tec ate aac gga gcg gag cgc tct ggc gat tec gca aca cac 720 

Leu Ala Ser lie Asn Gly Ala Glu Arg Ser Gly Asp Ser Ala Thr His 

225 230 235 240 

tac ctg cct ctt gaa ggc ace caa ttc ccg gtt cct ttc ttg gca tea 768 

Tyr Leu Pro Leu Glu Gly Thr Gin Phe Pro Val Pro Phe Leu Ala Ser 
245 250 255 

age gtt gtg gga ctg ttg tgt ctt gtt ggc ctg ate tat ttg gtg gtg 816 

Ser Val Val Gly Leu Leu Cys Leu Val Gly Leu lie Tyr Leu Val Val 

260 265 270 

cgt ttc cac aac aat gag gtg cgc gcg atg tgg gtc ggc ate gca gtg 864 

Arg Phe His Asn Asn Glu Val Arg Ala Met Trp Val Gly He Ala Val 

275 280 285 

ttt tat gee tgg atg ggc atg tec atg gcg ate acg ctt ttg ggc aac 912 

Phe Tyr Ala Trp Met Gly Met Ser Met Ala He Thr Leu Leu Gly Asn 
290 295 300 

acg ttg ctt gga ttc cgt ctt gat acg gtg ctg gtg ctt att ttt gee 960 

Thr Leu Leu Gly Phe Arg Leu Asp Thr Val Leu Val Leu He Phe Ala 

305 310 315 320 

acg get gga gtg ttg ggc att gca gat ttc cgc ctt gee agt gtg tat 1008 

Thr Ala Gly Val Leu Gly He Ala Asp Phe Arg Leu Ala Ser Val Tyr 
325 330 335 

cag etc tac ccc ace caa ate aca gag cgc acg gee ace cat ctg acc 1056 

Gin Leu Tyr Pro Thr Gin He Thr Glu Arg Thr Ala Thr His Leu Thr 

340 345 350 

aat eta att gtg gtc etc gtg ctg ctt ggc ggc etc tac tac gcg caa 1104 

Asn Leu He Val Val Leu Val Leu Leu Gly Gly Leu Tyr Tyr Ala Gin 

355 360 365 

gat ctg ccg cag aag aac gca cga get ate gat ctg gee tat acc gat 1152 
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Asp Leu Pro Gin Lys Asn Ala Arg Ala lie Asp Leu Ala Tyr Thr Asp 

370 375 . 380 

act gat ggc tac ggc gag cgc gcg gat ctg tat ccg gcc gga get gca 12 00 

Thr Asp Gly Tyr Gly Glu Arg Ala Asp Leu Tyr Pro Ala Gly Ala Ala 
385 390 395 400 

cgt tat tac aag gac ate aac gat cat ctg ctt gat caa gga ttc gag 1248 

Arg Tyr Tyr Lys Asp lie Asn Asp His Leu Leu Asp Gin Gly Phe Glu 
405 410 415 

cct tec gaa act gtc gtg ctg aca gac gaa etc gat ttc atg tec tac 1296 

Pro Ser Glu Thr Val Val Leu Thr Asp Glu Leu Asp Phe Met Ser Tyr 

420 425 430 

tac cct tat cgc gga tac caa get ttt act tec cac tac gcc aac ccg 1344 

Tyr Pro Tyr Arg Gly Tyr Gin Ala Phe Thr Ser His Tyr Ala Asn Pro 

435 440 445 

ctt ggt gag ttc gga aac agg aac gca ttc ate gaa gat etc gcg ate 1392 

Leu Gly Glu Phe Gly Asn Arg Asn Ala Phe lie Glu Asp Leu Ala lie 
450 455 460 

cga age tgg gat gag ttg get gat cct caa caa ttc age gac gcc ttg 1440 

Arg Ser Trp Asp Glu Leu Ala Asp Pro Gin Gin Phe Ser Asp Ala Leu 
465 470 475 480 

aac acc tct cca tgg acg ate cct gag gtg ttc ate ttc cgt ggc tec 1488 

Asn Thr Ser Pro Trp Thr lie Pro Glu Val Phe lie Phe Arg Gly Ser 
485 490 495 

ate gat gat cct gac gcc ggt tgg aaa tac gac gtg get gaa gat ctg 153 6 

lie Asp Asp Pro Asp Ala Gly Trp Lys Tyr Asp Val Ala Glu Asp Leu 

500 505 510 

tac ccg aac aat cca aac gtg cgc ttc cgc ggc gtg tac ttt aac ccg 1584 

Tyr Pro Asn Asn Pro Asn Val Arg Phe Arg Gly Val Tyr Phe Asn Pro 

515 520 525 

gag tea ttt gat cag atg tgg cag acc aag caa gtg gga cct ttc gtg 1632 

Glu Ser Phe Asp Gin Met Trp Gin Thr Lys Gin Val Gly Pro Phe Val 
530 535 540 

gtg gta acg cac aat gag taattcctca ccaaacgacc caa 1673 
Val Val Thr His Asn Glu 
545 550 



<210> 866 
<211> 550 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 866 

Leu Ala Ser Tyr Leu Ser Pro Thr Ala Leu Val Val Ala Val Leu Ala 
15 10 15 

lie Pro Leu Ser Ala Thr Arg Leu Tyr Leu Asp Gly lie Ser Val Asp 
20 25 30 

Gin Gly Phe Arg Thr Gin Phe Leu Thr Arg Met Ala Asp Asp lie Gly 
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35 40 45 

Leu Ser Asp Met Asn Tyr lie Asp Met Pro Thr Phe Tyr Pro Ala Gly 
50 55 60 

Trp Phe Trp Leu Gly Gly Arg Leu Ala Asn Leu Leu Gly Leu Pro Gly 
65 70 75 80 

Trp Glu Ala Phe Gin Pro Trp Ala lie Val Ser Met Ala Val Ala Ala 
85 90 95 

Ser Val Leu Val Pro Val Trp Gin Arg lie Thr Gly Ser Leu Pro Val 
100 105 110 

Ala Thr Gly lie Ala Leu Val Thr Thr Cys lie lie Leu Ala Met Asn 
115 120 125 

Ser Glu Glu Pro Tyr Ala Ala He Val Ala Met Gly He Pro Ala Met 
130 135 140 

Leu Val Leu Ala Ser Arg He Ala Lys Gly Asp Lys Phe Ala Leu Ala 
145 150 155 160 

Gly Gly He He Tyr Leu Gly Val Ser Ala Thr Phe Tyr Thr Leu Phe 
165 170 175 

Thr Gly Ala He Ala Leu Ser Ala Val Ala Val Cys He Val Val Ala 
180 185 190 

Ala He Val Gin Arg Ser He Lys Pro Leu Leu Trp Leu Ala Val Leu 
195 200 205 

Gly Gly Gly Ser He Val He Ala Leu He Ser Trp Gly Pro Tyr Leu 
210 215 220 

Leu Ala Ser He Asn Gly Ala Glu Arg Ser Gly Asp Ser Ala Thr His 
225 230 235 240 

Tyr Leu Pro Leu Glu Gly Thr Gin Phe Pro Val Pro Phe Leu Ala Ser 
245 250 255 

Ser Val Val Gly Leu Leu Cys Leu Val Gly Leu He Tyr Leu Val Val 
260 265 270 

Arg Phe His Asn Asn Glu Val Arg Ala Met Trp Val Gly He Ala Val 
275 280 285 

Phe Tyr Ala Trp Met Gly Met Ser Met Ala He Thr Leu Leu Gly Asn 
290 295 300 

Thr Leu L eu Gly Phe Arg Leu Asp Thr Val Leu Val Leu lie Phe Ala 
305 310 315 320 

Thr Ala Gly Val Leu Gly He Ala Asp Phe Arg Leu Ala Ser Val Tyr 
325 330 335 

Gin Leu Tyr Pro Thr Gin He Thr Glu Arg Thr Ala Thr His Leu Thr 
340 345 350 

Asn Leu He Val Val Leu Val Leu Leu Gly Gly Leu Tyr Tyr Ala Gin 
355 360 365 
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Asp Leu Pro Gin Lys Asn Ala Arg Ala lie Asp Leu Ala Tyr Thr Asp 
370 375 380 

Thr Asp Gly Tyr Gly Glu Arg Ala Asp Leu Tyr Pro Ala Gly Ala Ala 
385 390 395 400 

Arg Tyr Tyr Lys Asp lie Asn Asp His Leu Leu Asp Gin Gly Phe Glu 
405 410 415 

Pro Ser Glu Thr Val Val Leu Thr Asp Glu Leu Asp Phe Met Ser Tyr 
420 425 430 

Tyr Pro Tyr Arg Gly Tyr Gin Ala Phe Thr Ser His Tyr Ala Asn Pro 
435 440 445 

Leu Gly Glu Phe Gly Asn Arg Asn Ala Phe lie Glu Asp Leu Ala lie 
450 455 460 

Arg Ser Trp Asp Glu Leu Ala Asp Pro Gin Gin Phe Ser Asp Ala Leu 
465 470 475 480 

Asn Thr Ser Pro Trp Thr lie Pro Glu Val Phe lie Phe Arg Gly Ser 
485 490 495 

lie Asp Asp Pro Asp Ala Gly Trp Lys Tyr Asp Val Ala Glu Asp Leu 
500 505 510 

Tyr Pro Asn Asn Pro Asn Val Arg Phe Arg Gly Val Tyr Phe Asn Pro 
515 520 525 

Glu Ser Phe Asp Gin Met Trp Gin Thr Lys Gin Val Gly Pro Phe Val 
530 535 540 

Val Val Thr His Asn Glu 
545 550 



<210> 867 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1036) 

<223> RXC02206 

<400> 867 

ggcaggatct gctgctgcgg ctaggagggt tatctcttca ttcacccgat ctaccgtact 60 

accttatgac ctcagtagtg tggtgggcgt gaaacagcga atg gtc ggt tea agt 115 

Met Val Gly Ser Ser 
1 5 

ggt ttg egg gta tec agg etc ggt ttg ggc ace tea aca tgg ggc teg 163 
Gly Leu Arg Val Ser Arg Leu Gly Leu Gly Thr Ser Thr Trp Gly Ser 
10 15 20 

ggc acc gag ctg get gag gca ggc gat ate ttt aag gcg ttc ate aat 211 
Gly Thr Glu Leu Ala Glu Ala Gly Asp lie Phe Lys Ala Phe lie Asn 
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25 30 35 

tct ggt ggc acg ctt ate gac gtc tec ccc aac tac acc acc ggc gtc 259 

Ser Gly Gly Thr Leu lie Asp Val Ser Pro Asn Tyr Thr Thr Gly Val 
40 45 50 

gcg gaa gaa atg etc ggc acg atg ttg gat gcg gaa gtc tct cgt teg 3 07 

Ala Glu Glu Met Leu Gly Thr Met Leu Asp Ala Glu Val Ser Arg Ser 

55 60 65 

get gtc gtc att tec tec age gca ggt gtc aac ccc get ctg ccg etc 3 55 

Ala Val Val lie Ser Ser Ser Ala Gly Val Asn Pro Ala Leu Pro Leu 

70 75 80 85 

ggc cga cgt gtg gat tgc tec cgc cgc aat ttg att gec caa tta gat 403 

Gly Arg Arg Val Asp Cys Ser Arg Arg Asn Leu lie Ala Gin Leu Asp 

90 95 100 

gtc acc ctg egg gca tta aac act gac tat ttg gat ttg tgg tct gtg 451 

Val Thr Leu Arg Ala Leu Asn Thr Asp Tyr Leu Asp Leu Trp Ser Val 

105 110 115 

ggc tat tgg gat gag ggc acc cca ccg cat gag gtg gee gat act ttg 499 

Gly Tyr Trp Asp Glu Gly Thr Pro Pro His Glu Val Ala Asp Thr Leu 

120 125 130 

gat tac gec gtg cgc acc ggc cga gtc cga tat gee ggt gtc cga gga 547 

Asp Tyr Ala Val Arg Thr Gly Arg Val Arg Tyr Ala Gly Val Arg Gly 

135 140 145 

tat tec ggt tgg cag tta gcg gtc acc cac get gca tec aat cat gca 595 

Tyr Ser Gly Trp Gin Leu Ala Val Thr His Ala Ala Ser Asn His Ala 

150 155 160 165 

gcg gee tec gec cgc ccc gtg gtc gtt gca caa aat gaa tac age ctg 643 

Ala Ala Ser Ala Arg Pro Val Val Val Ala Gin Asn Glu Tyr Ser Leu 

170 175 180 

ctg gaa cgc cgc gca gaa caa gaa etc etc cct gee acc caa cac eta 691 

Leu Glu Arg Arg Ala Glu Gin Glu Leu Leu Pro Ala Thr Gin His Leu 

185 190 195 

ggt gtc gga ttc ttt get ggc get ccg ctg ggg caa ggc gtg ctg act 73 9 

Gly Val Gly Phe Phe Ala Gly Ala Pro Leu Gly Gin Gly Val Leu Thr 

200 205 210 

get aaa tac cgc tec gaa att ccc cat gat tec aga get gca tec aca 787 

Ala Lys Tyr Arg Ser Glu lie Pro His Asp Ser Arg Ala Ala Ser Thr 

215 220 225 

gga cgc gac gca gaa gtc caa age tac eta gat aat cga ggc cgc ate 83 5 

Gly Arg Asp Ala Glu Val Gin Ser Tyr Leu Asp Asn Arg Gly Arg lie 

230 235 240 245 

att gtc gat get ctt gat act gca gee aaa gga tta ggc att age ccc 883 

lie Val Asp Ala Leu Asp Thr Ala Ala Lys Gly Leu Gly lie Ser Pro 

250 255 260 

get gtc aca gee acc acc tgg gtg cgt gat cgt ccc gga gtg aca get 931 

Ala Val Thr Ala Thr Thr Trp Val Arg Asp Arg Pro Gly Val Thr Ala 

265 270 275 
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gtc ate gtg ggc get cgc aca cat gaa cag ctg tea cat ctt etc aag 979 
Val lie Val Gly Ala Arg Thr His Glu Gin Leu Ser His Leu Leu Lys 
280 285 290 

gcg gaa teg gtg act ttg cca aca cca ate aca caa gee ctt gat gat 1027 
Ala Glu Ser Val Thr Leu Pro Thr Pro lie Thr Gin Ala Leu Asp Asp 
295 300 305 

gtc tec ctg tgacttggtc caattacatt cac 1059 

Val Ser Leu 

310 



<210> 868 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 868 

Met Val Gly Ser Ser Gly Leu Arg Val Ser Arg Leu Gly Leu Gly Thr 
15 10 15 

Ser Thr Trp Gly Ser Gly Thr Glu Leu Ala Glu Ala Gly Asp lie Phe 
20 25 30 

Lys Ala Phe lie Asn Ser Gly Gly Thr Leu lie Asp Val Ser Pro Asn 
35 40 45 

Tyr Thr Thr Gly Val Ala Glu Glu Met Leu Gly Thr Met Leu Asp Ala 
50 55 60 

Glu Val Ser Arg Ser Ala Val Val lie Ser Ser Ser Ala Gly Val Asn 
65 70 75 80 

Pro Ala Leu Pro Leu Gly Arg Arg Val Asp Cys Ser Arg Arg Asn Leu 
85 90 95 

lie Ala Gin Leu Asp Val Thr Leu Arg Ala Leu Asn Thr Asp Tyr Leu 
100 105 110 

Asp Leu Trp Ser Val Gly Tyr Trp Asp Glu Gly Thr Pro Pro His Glu 
115 120 125 

Val Ala Asp Thr Leu Asp Tyr Ala Val Arg Thr Gly Arg Val Arg Tyr 
130 135 140 

Ala Gly Val Arg Gly Tyr Ser Gly Trp Gin Leu Ala Val Thr His Ala 
145 150 155 160 

Ala Ser Asn His Ala Ala Ala Ser Ala Arg Pro Val Val Val Ala Gin 
165 170 175 

Asn Glu Tyr Ser Leu Leu Glu Arg Arg Ala Glu Gin Glu Leu Leu Pro 
180 185 190 

Ala Thr Gin His Leu Gly Val Gly Phe Phe Ala Gly Ala Pro Leu Gly 
195 200 205 



Gin Gly Val Leu Thr Ala Lys Tyr Arg Ser Glu lie Pro His Asp Ser 
210 215 220 
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Arg Ala Ala Ser 
225 

Asn Arg Gly Arg 



Leu Gly lie Ser 
260 

Pro Gly Val Thr 
275 

Ser His Leu Leu 
290 

Gin Ala Leu Asp 
305 



Thr Gly Arg Asp 
230 

lie lie Val Asp 
245 

Pro Ala Val Thr 



Ala Val lie Val 
280 

Lys Ala Glu Ser 
295 

Asp Val Ser Leu 
310 



Ala Glu Val Gin 
235 

Ala Leu Asp Thr 
250 

Ala Thr Thr Trp 
265 

Gly Ala Arg Thr 



Val Thr Leu Pro 
300 



Ser Tyr Leu Asp 
240 

Ala Ala Lys Gly 
255 

Val Arg Asp Arg 
270 

His Glu Gin Leu 
285 

Thr Pro lie Thr 



<210> 869 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXS03074 

<400> 869 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 60 



tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 

Met Thr Gin Ser Ala 
1 5 



115 



cca gaa ttc att gec acc gca gac etc gta gac ate ate ggc gac aac 
Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp lie lie Gly Asp Asn 
10 15 20 



163 



gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gec aca gaa 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 



211 



ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gec etc 
Phe His Gly lie lie Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 



259 



ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 
Leu Lys Ser lie Leu S er Glu Asp Asn Pro Gly Gly Val Leu Val lie 
55 60 65 



307 



gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp lie lie Ala 
70 75 80 85 



355 



gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val lie Val Asn Gly Ala 
90 95 100 



403 
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att cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gec 451 
lie Arg Asp Ser Ala Val lie Gly Thr Met Thr Phe Gly Cys Lys Ala 
105 110 115 

ctt gga acc aac ccg egg aaa tec act aaa act ggt tec ggc gaa cga 499 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 547 
Asp Val Val Val Ser lie Gly Gly lie Asp Phe lie Pro Gly His Tyr 
135 140 145 

gtc tac gcg gac tct gac gga att ate gtc acc gag gcg cca att aag 595 
Val Tyr Ala Asp Ser Asp Gly lie lie Val Thr Glu Ala Pro lie Lys 
150 155 160 165 

cag taatttgttt tgacgacgea gta 621 
Gin 



<210> 870 
<211> 166 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 870 

Met Thr Gin Ser Ala Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp 
15 10 15 

lie lie Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 
20 25 30 

Gly Gly Ala Thr Glu Phe His Gly lie lie Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser lie Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val lie Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp lie lie Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 
85 90 95 

lie Val Asn Gly Ala lie Arg Asp Ser Ala Val lie Gly Thr Met Thr 
100 105 110 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 

Gly Ser Gly Glu Arg Asp Val Val Val Ser lie Gly Gly lie Asp Phe 
130 135 140 

He Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly He lie Val Thr 
145 150 155 160 



Glu Ala Pro He Lys Gin 
165 
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<210> 871 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (598) 

<223> FRXA02906 



<400> 871 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 60 

tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 115 

Met Thr Gin Ser Ala 
1 5 



cca gaa ttc att gec acc gca gac etc gta gac ate ate ggc gac aac 163 
Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp lie lie Gly Asp Asn 
10 15 20 



gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gec aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 



ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gec etc 259 
Phe His Gly lie lie Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 



ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 307 
Leu Lys Ser lie Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val lie 
55 60 65 



gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 355 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp lie lie Ala 
70 75 80 85 



gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 403 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val lie Val Asn Gly Ala 
90 95 100 



att cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gee 451 
lie Arg Asp Ser Ala Val lie Gly Thr Met Thr Phe Gly Cys Lys Ala 
105 110 115 



ctt gga acc aac ccg egg aaa tec act aaa act ggt tec ggc gaa cga 499 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 



gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 547 
Asp Val Val Val Ser lie Gly Gly lie Asp Phe lie Pro Gly His Tyr 
135 140 145 



gtc tac gcg gac tct gac gga att ate gtc acc gag gcg cca att aag 595 
Val Tyr Ala Asp Ser Asp Gly lie lie Val Thr Glu Ala Pro lie Lys 
150 155 160 165 



cag taatttgttt tgacgacgea gta 
Gin 



621 
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<210> 872 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 872 

Met Thr Gin Ser Ala Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp 
15 10 15 

lie lie Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 
20 25 30 

Gly Gly Ala Thr Glu Phe His Gly lie lie Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser lie Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val lie Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp lie lie Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 
85 90 95 

lie Val Asn Gly Ala lie Arg Asp Ser Ala Val lie Gly Thr Met Thr 
100 105 110 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 

Gly Ser Gly Glu Arg Asp Val Val Val Ser lie Gly Gly lie Asp Phe 
130 135 140 

lie Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly lie lie Val Thr 
145 150 155 160 



Glu Ala Pro lie Lys Gin 
165 



<210> 873 
<211> 1752 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1729) 
<223> RXA02315 

<400> 873 

cgtttggaaa cgcttgctgc cagcaaagat 
gaatcgtatc cgtacctgga gacgatctag 



aggcgtgatt ggtggtttga gcgcgtgcgt 60 

actgttgtgc atg tec age acg cca 115 
Met Ser Ser Thr Pro 
1 5 



get caa gat ctt gee cgc gee gtt att gat tec etc gca cca cac gtc 
Ala Gin Asp Leu Ala Arg Ala Val lie Asp Ser Leu Ala Pro His Val 
10 15 20 



163 
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act gac gtg gtg tta tgc cca gga tec agg aac tea ccg ttg teg ctt 211 
Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn Ser Pro Leu Ser Leu 
25 30 35 

gag ttg ctg gcg egg cag gat ctg cgt gtc cat gtg cgt ate gac gag 2 59 
Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His Val Arg lie Asp Glu 
40 45 50 

cgc age gee tea ttt ttg gcg ctg tec eta gcg cgt ace cag gee egg 3 07 
Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala Arg Thr Gin Ala Arg 
55 60 65 

ccg gtg get gtg gtg atg ace tec ggc acg get gta get aac tgc ctg 3 55 
Pro Val Ala Val Val Met Thr Ser Gly Thr Ala Val Ala Asn Cys Leu 
70 75 80 85 

cct get gtt get gaa get gcg cat gee cat ate ccg ttg att gtg etc 403 
Pro Ala Val Ala Glu Ala Ala His Ala His lie Pro Leu lie Val Leu 
90 95 100 

tct get gac cgt cct gca cat ttg gtg gga acg ggg gcg age caa acg 451 
Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr Gly Ala Ser Gin Thr 
105 110 115 

att aac cag ace ggt att ttt ggt gat ctt gca ccg acg gtc ggt ate 499 
lie Asn Gin Thr Gly lie Phe Gly Asp Leu Ala Pro Thr Val Gly lie 
120 125 130 

act gag ctg gat cag gta gcg cag att get gaa age ctt get cag ggg 547 
Thr Glu Leu Asp Gin Val Ala Gin lie Ala Glu Ser Leu Ala Gin Gly 
135 140 145 

get tec cag att ccg cgt cat ttc aat ctt gca ctt gat gtt cct ttg 595 
Ala Ser Gin lie Pro Arg His Phe Asn Leu Ala Leu Asp Val Pro Leu 
150 155 160 165 

gtt get cct gaa ctg cca gag ctt cat ggt gag gca gtt gga gca tea 643 
Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu Ala Val Gly Ala Ser 
170 175 180 

tgg acg cat cgc tgg ate aac cac ggt gag gtg ace gtg gac ctg ggg 691 
Trp Thr His Arg Trp lie Asn His Gly Glu Val Thr Val Asp Leu Gly 
185 190 195 

gag cac ace etc gtg att gee ggt gat gaa gca tgg gaa gtg gaa ggg 73 9 
Glu His Thr Leu Val lie Ala Gly Asp Glu Ala Trp Glu Val Glu Gly 
200 205 210 

ctg gaa gat gtg ccc ace ate get gaa cct act gca cca aag cct tat 787 
Leu Glu Asp Val Pro Thr lie Ala Glu Pro Thr Ala Pro Lys Pro Tyr 
215 220 225 

aat ccg gtg cac cca ctg get get gaa ate ttg ctg aag gag cag gtc 835 
Asn Pro Val His Pro Leu Ala Ala Glu lie Leu Leu Lys Glu Gin Val 
230 235 240 245 

tec gcg gaa ggc tat gtg gta aac acc agg cct gat cat gtg ate gtg 883 
Ser Ala Glu Gly Tyr Val Val Asn Thr Arg Pro Asp His Val lie Val 
250 255 260 



BGI-121CP -1170- 



gtg gga cac ccc acg ctg cac cgc gga gtg ttg aag ttg atg tea gat 931 

Val Gly His Pro Thr Leu His Arg Gly Val Leu Lys Leu Met Ser Asp 

265 270 275 

cct ggc att aaa tta act gtg ctt tea cgc ace gat ate ate act gat 979 

Pro Gly lie Lys Leu Thr Val Leu Ser Arg Thr Asp lie lie Thr Asp 

280 285 290 

ccc ggc cgc cat gec gat cag gtg ggc age aca gtg aaa gtc acc ggc 1027 

Pro Gly Arg His Ala Asp Gin Val Gly Ser Thr Val Lys Val Thr Gly 

295 300 305 

acc cag gaa aag cag tgg eta aag ate tgt teg gca gca tea gaa ctt 1075 

Thr Gin Glu Lys Gin Trp Leu Lys lie Cys Ser Ala Ala Ser Glu Leu 

310 315 320 325 

gcg gee gat ggt gtg cgt gac gtc ctg gac aac caa gaa ttc ggt ttc 1123 

Ala Ala Asp Gly Val Arg Asp Val Leu Asp Asn Gin Glu Phe Gly Phe 

330 335 340 

acc ggc etc cat gtt gee gca gee gtg gcg gat acc tta ggc acc ggc 1171 

Thr Gly Leu His Val Ala Ala Ala Val Ala Asp Thr Leu Gly Thr Gly 

345 350 355 

gat act etc ttt get gca gca tec aac tea ate cgt gac etc tec ctg 1219 

Asp Thr Leu Phe Ala Ala Ala Ser Asn Ser lie Arg Asp Leu Ser Leu 

360 365 370 

gtg ggt atg cct ttt gat ggc gtg gat acc ttc tec cca cga ggt gtc 1267 

Val Gly Met Pro Phe Asp Gly Val Asp Thr Phe Ser Pro Arg Gly Val 

375 380 385 

gca ggc att gat ggt tct gtt get caa gca ate ggc act tea ctt get 1315 

Ala Gly lie Asp Gly Ser Val Ala Gin Ala lie Gly Thr Ser Leu Ala 

390 395 400 405 

gtg cag tec cgc cac ccc gat gaa ate cgc gcg cca cgc act gtg gee 13 63 

Val Gin Ser Arg His Pro Asp Glu lie Arg Ala Pro Arg Thr Val Ala 

410 415 420 

ctt ctg ggc gat ctg teg ttc ctt cac gat att ggc gga ctg etc ate 1411 

Leu Leu Gly Asp Leu Ser Phe Leu His Asp lie Gly Gly Leu Leu lie 

425 430 435 

ggc cct gat gaa cca cgc cca gaa aac etc acc ate gtg gtc tec aac 1459 

Gly Pro Asp Glu Pro Arg Pro Glu Asn Leu Thr lie Val Val Ser Asn 

440 445 450 

gac aac ggt ggc gga ate ttc gaa etc eta gaa acc ggc gca gat ggt 1507 

Asp Asn Gly Gly Gly lie Phe Glu Leu Leu Glu Thr Gly Ala Asp Gly 

455 460 465 

etc cgc ccc aac ttc gag cgt get ttc ggt acc cca cac gac gcg tec 1555 

Leu Arg Pro Asn Phe Glu Arg Ala Phe Gly Thr Pro His Asp Ala Ser 

470 475 480 485 

ate gcg gat etc tgc gca ggc tac ggc att gaa cac caa gtg gta gac 1603 

lie Ala Asp Leu Cys Ala Gly Tyr Gly lie Glu His Gin Val Val Asp 

490 495 500 

aac etc caa gac etc ate ate gcg eta gtt gat acc acc gaa gta tec 1651 
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Asn Leu Gin Asp Leu lie lie Ala Leu Val Asp Thr Thr Glu Val Ser 
505 510 515 

gga ttc acc att att gaa get teg ace gtc cga gat ace cgc cgt gca 1699 
Gly Phe Thr lie lie Glu Ala Ser Thr Val Arg Asp Thr Arg Arg Ala 
520 525 530 

caa cag caa get etc atg gac acg gtg cac taaatggagt ggtaccaagt 1749 
Gin Gin Gin Ala Leu Met Asp Thr Val His 
535 540 

gcg 1752 



<210> 874 
<211> 543 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 874 

Met Ser Ser Thr Pro Ala Gin Asp Leu Ala Arg Ala Val lie Asp Ser 
15 10 15 

Leu Ala Pro His Val Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn 
20 25 30 

Ser Pro Leu Ser Leu Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His 
35 40 45 

Val Arg lie Asp Glu Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala 
50 55 60 

Arg Thr Gin Ala Arg Pro Val Ala Val Val Met Thr Ser Gly Thr Ala 
65 70 75 80 

Val Ala Asn Cys Leu Pro Ala Val Ala Glu Ala Ala His Ala His lie 
85 90 95 

Pro Leu lie Val Leu Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr 
100 105 110 

Gly Ala Ser Gin Thr lie Asn Gin Thr Gly lie Phe Gly Asp Leu Ala 
115 120 125 

Pro Thr Val Gly lie Thr Glu Leu Asp Gin Val Ala Gin lie Ala Glu 
130 135 140 

Ser Leu Ala Gin Gly Ala Ser Gin lie Pro Arg His Phe Asn Leu Ala 
145 150 155 160 

Leu Asp Val Pro Leu Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu 
165 170 175 

Ala Val Gly Ala Ser Trp Thr His Arg Trp lie Asn His Gly Glu Val 
180 185 190 

Thr Val Asp Leu Gly Glu His Thr Leu Val lie Ala Gly Asp Glu Ala 
195 200 205 



Trp Glu Val Glu Gly Leu Glu Asp Val Pro Thr lie Ala Glu Pro Thr 
210 215 220 
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Ala Pro Lys Pro 
225 

Leu Lys Glu Gin 



Asp His Val lie 
260 

Lys Leu Met Ser 
275 

Asp lie lie Thr 
290 

Val Lys Val Thr 
305 

Ala Ala Ser Glu 



Gin Glu Phe Gly 
340 

Thr Leu Gly Thr 
355 

Arg Asp Leu Ser 
370 

Ser Pro Arg Gly 
385 

Gly Thr Ser Leu 



Pro Arg Thr Val 
420 

Gly Gly Leu Leu 
435 

lie Val Val Ser 
450 

Thr Gly Ala Asp 
465 

Pro His Asp Ala 



His Gin Val Val 
500 

Thr Thr Glu Val 
515 

Asp Thr Arg Arg 
530 



Tyr Asn Pro Val 
230 

Val Ser Ala Glu 
245 

Val Val Gly His 



Asp Pro Gly lie 
280 

Asp Pro Gly Arg 
295 

Gly Thr Gin Glu 
310 

Leu Ala Ala Asp 
325 

Phe Thr Gly Leu 



Gly Asp Thr Leu 
360 

Leu Val Gly Met 
375 

Val Ala Gly lie 
390 

Ala Val Gin Ser 
405 

Ala Leu Leu Gly 



lie Gly Pro Asp 
440 

Asn Asp Asn Gly 
455 

Gly Leu Arg Pro 
470 

Ser lie Ala Asp 
485 

Asp Asn Leu Gin 



Ser Gly Phe Thr 
520 

Ala Gin Gin Gin 
535 



His Pro Leu Ala 
235 

Gly Tyr Val Val 
250 

Pro Thr Leu His 
265 

Lys Leu Thr Val 



His Ala Asp Gin 
300 

Lys Gin Trp Leu 
315 

Gly Val Arg Asp 
330 

His Val Ala Ala 
345 

Phe Ala Ala Ala 



Pro Phe Asp Gly 
380 

Asp Gly Ser Val 
395 

Arg His Pro Asp 
410 

Asp Leu Ser Phe 
425 

Glu Pro Arg Pro 



Gly Gly lie Phe 
460 

Asn Phe Glu Arg 
475 

Leu Cys Ala Gly 
490 

Asp Leu lie lie 
505 

lie lie Glu Ala 



Ala Leu Met Asp 
540 



Ala Glu lie Leu 
240 

Asn Thr Arg Pro 
255 

Arg Gly Val Leu 
270 

Leu Ser Arg Thr 
285 

Val Gly Ser Thr 



Lys lie Cys Ser 
320 

Val Leu Asp Asn 
335 

Ala Val Ala Asp 
350 

Ser Asn Ser lie 
365 

Val Asp Thr Phe 



Ala Gin Ala lie 
400 

Glu lie Arg Ala 
415 

Leu His Asp lie 
430 

Glu Asn Leu Thr 
445 

Glu Leu Leu Glu 



Ala Phe Gly Thr 
480 

Tyr Gly lie Glu 
495 ° 

Ala Leu Val Asp 
510 

Ser Thr Val Arg 
525 

Thr Val His 
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<210> 875 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1057) 

<223> RXA02319 

<400> 875 

atgtgggtga gataaccgac cgtgatgtcg ccctagcaaa agtcatcgac gcccacgcca 60 



agaccttggc catttcggca gaggcttaag gttaaagatt atg age aac tac age 

Met Ser Asn Tyr Ser 
1 5 



115 



acc gac aac cct ttt gat ccc acc caa tgg gec acc gtt cca ggt ttt 
Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala Thr Val Pro Gly Phe 
10 15 20 



163 



gaa gaa ttc acc gac ate acc tac cac cgc cac gtg ggc acc acc cgc 
Glu Glu Phe Thr Asp lie Thr Tyr His Arg His Val Gly Thr Thr Arg 
25 30 35 



211 



gec gat ggc ate gtg cgc ate gee ttc gac cgc ccc gaa gtt cgc aat 
Ala Asp Gly lie Val Arg lie Ala Phe Asp Arg Pro Glu Val Arg Asn 
40 45 50 



259 



get ttc cgc ccc cac acc gtc gac gag ctt tac caa gee etc gac cac 
Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr Gin Ala Leu Asp His 
55 60 65 



307 



gcg cgc egg acc cca gat gtt gga acc ate ctg etc acc ggc aac ggc 
Ala Arg Arg Thr Pro Asp Val Gly Thr lie Leu Leu Thr Gly Asn Gly 
70 75 80 85 



355 



ccc age gaa aaa gac ggt ggc tgg gcg ttc tgc tec ggc ggc gac caa 
Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys Ser Gly Gly Asp Gin 
90 95 100 



403 



cgc ate cgc ggg cgc tec ggc tac caa tac gee acc gaa cac gcg cgc 
Arg lie Arg Gly Arg Ser Gly Tyr Gin Tyr Ala Thr Glu His Ala Arg 
105 110 115 



451 



gac gat gec acc get gat gtc ttc acg gta gat att gec cgc acc aaa 
Asp Asp Ala Thr Ala Asp Val Phe Thr Val Asp lie Ala Arg Thr Lys 
120 125 130 



499 



gtt gaa ggc gga cgc etc cac att ttg gaa gtc caa cgc etc ate cgc 
Val Glu Gly Gly Arg Leu His lie Leu Glu Val Gin Arg Leu He Arg 
135 140 145 



547 



acc atg cct aaa gtt gtc ate gca gta gtc aac ggc tgg gca gec ggc 
Thr Met Pro Lys Val Val He Ala Val Val Asn Gly Trp Ala Ala Gly 
150 155 160 165 



595 



ggt ggg cac tec etc cat gtc gtt tgc gac etc acc ate get tec cgc 
Gly Gly His Ser Leu His Val Val Cys Asp Leu Thr He Ala Ser Arg 
170 175 180 



643 
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caa gaa gca cgc ttc aag caa acc gac get gac gtg gga tec ttc gac 691 

Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp Val Gly Ser Phe Asp 

185 190 195 

get ggc tac ggc tec gec tac eta gcg aaa atg gtc gga cag aaa aac 73 9 

Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met Val Gly Gin Lys Asn 

200 205 210 

gee cgc gaa ate ttc ttc etc gga cgc acc tac gac gee gaa cgc atg 7 87 

Ala Arg Glu lie Phe Phe Leu Gly Arg Thr Tyr Asp Ala Glu Arg Met 
215 220 225 

caa caa atg ggc gca gtc aac ate gtg gee gac cac ggc gac eta gaa 835 

Gin Gin Met Gly Ala Val Asn lie Val Ala Asp His Gly Asp Leu Glu 
230 235 240 245 

aaa gaa gee ate caa gca gec cgc gaa ate aac acc aaa tec ccc acc 883 

Lys Glu Ala lie Gin Ala Ala Arg Glu lie Asn Thr Lys Ser Pro Thr 
250 255 260 

ggg caa cgc atg ctg aaa ttc gec ttc aat etc acc gac gat ggc etc 931 

Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu Thr Asp Asp Gly Leu 

265 270 275 

atg gga caa caa gtc ttc gee ggc gaa gee acc cgc ctg gec tac atg 979 

Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr Arg Leu Ala Tyr Met 

280 285 290 

acg gat gaa gee gta gag ggt aag gaa gca ttc eta gaa aag cgc gaa 1027 

Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe Leu Glu Lys Arg Glu 
295 300 305 

ccc aac tgg aat gaa ttc cct tac tac tac tagtgagttc atggggtcct 1077 
Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 
310 315 

aaa 10 8 0 



<210> 876 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 876 

Met Ser Asn Tyr Ser Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala 
15 10 15 

Thr Val Pro Gly Phe Glu Glu Phe Thr Asp lie Thr Tyr His Arg His 
20 25 30 

Val Gly Thr Thr Arg Ala Asp Gly lie Val Arg lie Ala Phe Asp Arg 
35 40 45 

Pro Glu Val Arg Asn Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr 
50 55 60 



Gin Ala Leu Asp His Ala Arg Arg Thr Pro Asp Val Gly Thr lie Leu 
65 70 75 80 
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Leu Thr Gly Asn Gly Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys 
85 90 95 

Ser Gly Gly Asp Gin Arg lie Arg Gly Arg Ser Gly Tyr Gin Tyr Ala 
100 105 110 

Thr Glu His Ala Arg Asp Asp Ala Thr Ala Asp Val Phe Thr Val Asp 
115 120 125 

lie Ala Arg Thr Lys Val Glu Gly Gly Arg Leu His lie Leu Glu Val 
130 135 140 

Gin Arg Leu lie Arg Thr Met Pro Lys Val Val lie Ala Val Val Asn 
145 150 155 160 

Gly Trp Ala Ala Gly Gly Gly His Ser Leu His Val Val Cys Asp Leu 
165 170 175 

Thr lie Ala Ser Arg Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp 
180 185 190 

Val Gly Ser Phe Asp Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met 
195 200 205 

Val Gly Gin Lys Asn Ala Arg Glu lie Phe Phe Leu Gly Arg Thr Tyr 
210 215 220 

Asp Ala Glu Arg Met Gin Gin Met Gly Ala Val Asn lie Val Ala Asp 
225 230 235 240 

His Gly Asp Leu Glu Lys Glu Ala lie Gin Ala Ala Arg Glu lie Asn 
245 250 255 

Thr Lys Ser Pro Thr Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu 
260 265 270 

Thr Asp Asp Gly Leu Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr 
275 280 285 

Arg Leu Ala Tyr Met Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe 
290 295 300 

Leu Glu Lys Arg Glu Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 
305 310 315 



<210> 877 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXS00393 

<400> 877 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 60 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg tct cac acg gaa 115 

Met Ser His Thr Glu 
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ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 163 

Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp lie Gin Gly Ala Arg 

10 15 20 

ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gec ggt tea ggt 211 

Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val lie Ala Gly Ser Gly 

.25 30 35 

gtc gec get ttt cat gat ggt ttt gtg tgg tgg aag gec ttg ctg gcg 259 

Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 

40 45 50 

ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gee aat gat 307 

Leu Val Val Ala Trp Ala Leu lie lie Gly Val Asn Tyr Ala Asn Asp 

55 60 65 

tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 3 55 

Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 

70 75 80 85 

cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 403 

Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 

90 95 100 

gcg ttt att tct ttc ggt ate gca ggt gtc gee ggc acc gcg ctg age 451 

Ala Phe lie Ser Phe Gly lie Ala Gly Val Ala Gly Thr Ala Leu Ser 

105 110 115 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 499 

Leu Leu Ser Ala Trp Trp Leu lie Leu lie Gly lie Leu Cys Val Leu 

120 125 130 

ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 547 

Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 

135 140 145 

etc ggc gag att get gtg ttc ate ttc ttc ggc etc gtc gcg gtc atg 595 

Leu Gly Glu lie Ala Val Phe lie Phe Phe Gly Leu Val Ala Val Met 

150 155 160 165 

gga acg cag ttc acc caa acc ggt tec gtc age tgg gec ggt ttg gec 643 

Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 

170 175 180 

gec gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gec aac 691 

Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 

185 190 195 

aat att cgc gat att cca acc gat age aag acc gga aaa att acc etc 73 9 

Asn lie Arg Asp lie Pro Thr Asp Ser Lys Thr Gly Lys lie Thr Leu 

200 205 210 

gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 787 

Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 

215 220 225 

att tec acg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gec tgg 835 

lie Ser Thr Pro Phe lie Met Ser lie Cys Leu Ala Phe Val Ala Trp 

230 235 240 245 
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cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gee gca 883 
Pro Ala Leu lie Ala lie lie Val Phe Pro Leu Ala Leu Lys Ala Ala 
250 255 260 

ggg ccg ate cgc aac aac gee ace ggc aag gat etc ate ccc gtc ate 931 
Gly Pro lie Arg Asn Asn Ala Thr Gly Lys Asp Leu lie Pro Val lie 
265 270 275 

ggc tea aca ggg cgc gee atg gcg ttg tgg gee gtg etc acg ggc ctg 979 
Gly Ser Thr Gly Arg Ala Met Ala Leu Trp Ala Val Leu Thr Gly Leu 
280 285 290 

gca tta gcg ttt age taaaacgett ttcgacgctc ccc 1017 
Ala Leu Ala Phe Ser 
295 



<210> 878 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 878 

Met Ser His Thr Glu Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp 
15 10 15 

lie Gin Gly Ala Arg Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val 
20 25 30 

lie Ala Gly Ser Gly Val Ala Ala Phe His Asp Gly Phe Val Trp Trp 
35 40 45 

Lys Ala Leu Leu Ala Leu Val Val Ala Trp Ala Leu lie lie Gly Val 
50 55 60 

Asn Tyr Ala Asn Asp Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp 
65 70 75 80 

Arg Thr Gly Pro Leu Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys 
85 90 95 

Lys Val Lys Ala Ala Ala Phe lie Ser Phe Gly lie Ala Gly Val Ala 
100 105 110 

Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu lie Leu lie Gly 
115 120 125 

lie Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu lie Ala Val Phe lie Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 
165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 
180 185 190 



Val Asn Leu Ala Asn Asn lie Arg Asp lie Pro Thr Asp Ser Lys Thr 
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195 

Gly Lys lie Thr 
210 

Leu Phe Leu Ala 
225 

Ala Phe Val Ala 



Ala Leu Lys Ala 
260 

Leu lie Pro Val 
275 

Val Leu Thr Gly 
290 



200 

Leu Ala Val Arg 
215 

Leu lie Ser Thr 
230 

Trp Pro Ala Leu 
245 

Ala Gly Pro lie 



lie Gly Ser Thr 
280 

Leu Ala Leu Ala 
295 



Leu Gly Asp Ala 
220 

Pro Phe lie Met 
235 

lie Ala lie lie 
250 

Arg Asn Asn Ala 
265 

Gly Arg Ala Met 



Phe Ser 



205 

Gly Ala Arg Lys 



Ser lie Cys Leu 
240 

Val Phe Pro Leu 
255 

Thr Gly Lys Asp 
270 

Ala Leu Trp Ala 
285 



<210> 879 
<211> 1005 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (982) 

<223> FRXA00393 

<400> 879 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 60 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg tct cac acg gaa 115 

Met Ser His Thr Glu 
1 5 

ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 163 

Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp lie Gin Gly Ala Arg 
10 15 20 

ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gec ggt tea ggt 211 
Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val lie Ala Gly Ser Gly 
25 30 35 

gtc gec get ttt cat gat ggt ttt gtg tgg tgg aag gec ttg ctg gcg 259 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 

ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gec aat gat 307 
Leu Val Val Ala Trp Ala Leu lie lie Gly Val Asn Tyr Ala Asn Asp 
55 60 65 

tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 3 55 
Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 
70 75 80 85 



cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 
Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 
90 95 100 



403 
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gcg ttt att tct ttc ggt ate gca ggt gtc gec ggc acc gcg ctg age 451 

Ala Phe lie Ser Phe Gly He Ala Gly Val Ala Gly Thr Ala Leu Ser 

105 110 115 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 499 

Leu Leu Ser Ala Trp Trp Leu He Leu He Gly He Leu Cys Val Leu 
120 125 130 

ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 547 

Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 
135 140 145 

etc ggc gag att get gtg ttc ate ttc ttc ggc etc gtc gcg gtc atg 59 5 

Leu Gly Glu He Ala Val Phe He Phe Phe Gly Leu Val Ala Val Met 

150 155 160 165 

gga acg cag ttc acc caa acc ggt tec gtc age tgg gee ggt ttg gee 643 

Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 

170 175 180 

gee gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gee aac 691 

Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 

185 190 195 

aat att cgc gat att cca acc gat age aag acc gga aaa att acc etc 73 9 

Asn He Arg Asp He Pro Thr Asp Ser Lys Thr Gly Lys lie Thr Leu 
200 205 210 

gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 787 

Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 
215 220 225 

att tec acg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gee tgg 835 

He Ser Thr Pro Phe He Met Ser He Cys Leu Ala Phe Val Ala Trp 

230 235 240 245 

cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gee gca 8 83 

Pro Ala Leu He Ala He He Val Phe Pro Leu Ala Leu Lys Ala Ala 

250 255 260 

ggg ccg ate cgc aac aac gee acc ggc aag gat etc ate ccg tea teg 931 

Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp Leu He Pro Ser Ser 

265 270 275 

get caa cag ggc gcg cca tgg cgt tgt ggg ccg tgc tea egg gee tgg 97 9 

Ala Gin Gin Gly Ala Pro Trp Arg Cys Gly Pro Cys Ser Arg Ala Trp 
280 285 290 

cat tagegtttag etaaaacget ttt 1005 
His 



<210> 880 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 880 

Met Ser His Thr Glu Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp 
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15 10 15 

lie Gin Gly Ala Arg Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val 
20 25 30 

lie Ala Gly Ser Gly Val Ala Ala Phe His Asp Gly Phe Val Trp Trp 
35 40 45 

Lys Ala Leu Leu Ala Leu Val Val Ala Trp Ala Leu lie lie Gly Val 
50 55 60 

Asn Tyr Ala Asn Asp Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp 
65 70 75 80 

Arg Thr Gly Pro Leu Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys 
85 90 95 

Lys Val Lys Ala Ala Ala Phe lie Ser Phe Gly lie Ala Gly Val Ala 
100 105 110 

Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu lie Leu lie Gly 
115 120 125 

lie Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu lie Ala Val Phe lie Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 
165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 
180 185 190 

Val Asn Leu Ala Asn Asn lie Arg Asp lie Pro Thr Asp Ser Lys Thr 
195 200 205 

Gly Lys lie Thr Leu Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys 
210 215 220 

Leu Phe Leu Ala Leu lie Ser Thr Pro Phe lie Met Ser lie Cys Leu 
225 230 235 240 

Ala Phe Val Ala Trp Pro Ala Leu lie Ala lie lie Val Phe Pro Leu 
245 250 255 

Ala Leu Lys Ala Ala Gly Pro lie Arg Asn Asn Ala Thr Gly Lys Asp 
260 265 270 

Leu lie Pro Ser Ser Ala Gin Gin Gly Ala Pro Trp Arg Cys Gly Pro 
275 280 285 

Cys Ser Arg Ala Trp His 
290 



<210> 881 
<211> 843 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (820) 

<223> RXA00391 

<400> 881 

atcttgtaga tcccaccgca attctgggag atctcgagga cgcaatctct ggaagaaaac 60 

tttcctcccc atccctgtac aagataaaac ccgtgcacag ttg ctg cgc gat tct 115 

Leu Leu Arg Asp Ser 
1 5 

caa cga gtt ggc etc gec ate gat cct teg ate get ttg gtg atg gee 163 
Gin Arg Val Gly Leu Ala lie Asp Pro Ser lie Ala Leu Val Met Ala 
10 15 20 

act tct ggt tct aca ggt ace ccg aag ggc get cag etc act ccg ttg 211 
Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala Gin Leu Thr Pro Leu 
25 30 35 

aat ttg gtg agt tec gec gat get acg cat cag ttt tta ggt ggc gaa 259 
Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin Phe Leu Gly Gly Glu 
40 45 50 

ggc cag tgg ttg ctt gec atg cca gca cac cac att gca ggc atg cag 307 
Gly Gin Trp Leu Leu Ala Met Pro Ala His His lie Ala Gly Met Gin 
55 60 65 

gtg ctt ctt cga age etc att get gga gtt gag cca eta get att gat 355 
Val Leu Leu Arg Ser Leu lie Ala Gly Val Glu Pro Leu Ala lie Asp 
70 75 80 85 

etc age aca ggt ttt cac att gac get ttc gca ggc gee gcg gca gaa 403 
Leu Ser Thr Gly Phe His He Asp Ala Phe Ala Gly Ala Ala Ala Glu 
90 95 100 

ctg aaa aat acc ggc gac cgc gtc tat aca tec ttg act cca atg cag 451 
Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser Leu Thr Pro Met Gin 
105 110 115 

tta ctt aaa gca atg gac tec ttg caa ggc att gaa gee ctg aaa ctt 499 
Leu Leu Lys Ala Met Asp Ser Leu Gin Gly He Glu Ala Leu Lys Leu 
120 125 130 

ttt gat gtc att ctt gtt ggc ggt get gca ttg tct aag cag gee cga 547 
Phe Asp Val He Leu Val Gly Gly Ala Ala Leu Ser Lys Gin Ala Arg 
135 140 145 

att tct gcg gag cag eta gac ate aac att gtc acc acc tac ggc tec 595 
He Ser Ala Glu Gin Leu Asp He Asn He Val Thr Thr Tyr Gly Ser 
150 155 160 165 

tea gag act tea ggt ggc tgc gtt tat gat ggc aag ccc att ccc ggc 643 
Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly Lys Pro He Pro Gly 
170 175 180 



gcg aaa gtc cgt att teg gat gag cgc att gag ttg ggt ggc ccg atg 691 
Ala Lys Val Arg He Ser Asp Glu Arg He Glu Leu Gly Gly Pro Met 
185 190 195 
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att gcg cag ggc tac aga aat gca cct gaa cat ccg gat ttc gcc aac 73 9 
lie Ala Gin Gly Tyr Arg Asn Ala Pro Glu His Pro Asp Phe Ala Asn 
200 205 210 

gag ggt tgg ttt acc acc tct gat tea ggt gaa etc cac gac ggg att 787 
Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu Leu His Asp Gly lie 
215 220 225 

etc acc gtg act ggt cgc gtg gat acc cgt cat tgattccggt ggattgaagt 840 
Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
230 235 240 

tgc 843 



<210> 882 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 882 

Leu Leu Arg Asp Ser Gin Arg Val Gly Leu Ala lie Asp Pro Ser lie 
15 10 15 

Ala Leu Val Met Ala Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala 
20 25 30 

Gin Leu Thr Pro Leu Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin 
35 40 45 

Phe Leu Gly Gly Glu Gly Gin Trp Leu Leu Ala Met Pro Ala His His 
50 55 60 

lie Ala Gly Met Gin Val Leu Leu Arg Ser Leu lie Ala Gly Val Glu 
65 70 75 80 

Pro Leu Ala lie Asp Leu Ser Thr Gly Phe His lie Asp Ala Phe Ala 
85 90 95 

Gly Ala Ala Ala Glu Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser 
100 105 110 

Leu Thr Pro Met Gin Leu Leu Lys Ala Met Asp Ser Leu Gin Gly lie 
115 120 125 

Glu Ala Leu Lys Leu Phe Asp Val lie Leu Val Gly Gly Ala Ala Leu 
130 135 140 

Ser Lys Gin Ala Arg lie Ser Ala Glu Gin Leu Asp lie Asn lie Val 
145 150 155 160 

Thr Thr Tyr Gly Ser Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly 
165 170 175 

Lys Pro lie Pro Gly Ala Lys Val Arg lie Ser Asp Glu Arg lie Glu 
180 185 190 

Leu Gly Gly Pro Met lie Ala Gin Gly Tyr Arg Asn Ala Pro Glu His 
195 200 205 



Pro Asp Phe Ala Asn Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu 
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210 215 220 

Leu His Asp Gly lie Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
225 230 235 240 



<210> 883 
<211> 384 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (361) 

<223> RXS02908 

<400> 883 

gccaacgagg gttggtttac cacctctgat tcaggtgaac tccacgacgg gattctcacc 60 

gtgactggtc gcgtggatac ccgtcattga ttccggtgga ttg aag ttg cac cca 115 

Leu Lys Leu His Pro 

1 5 

gag gta ctg gaa cgt gcc ate gca gat att aaa ggt gtc acc gcg gcg 163 

Glu Val Leu Glu Arg Ala lie Ala Asp lie Lys Gly Val Thr Ala Ala 

10 15 20 

tgt gtt gtg ggt att ccc gat ccc cga tta ggc caa gca att gtg gcc 211 
Cys Val Val Gly lie Pro Asp Pro Arg Leu Gly Gin Ala lie Val Ala 
25 30 35 

gcg tac tec gga teg ate agt ccg tct gaa gtt att gaa ggc etc gac 2 59 
Ala Tyr Ser Gly Ser lie Ser Pro Ser Glu Val lie Glu Gly Leu Asp 
40 45 50 

gat eta cct cgt tgg cag ctt ccc aaa egg ctg aag cat ctg gaa tct 3 07 
Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu Lys His Leu Glu Ser 
55 60 65 

ttg ccc age att ggt cct gga aaa get gat cga cgt get ate gcg aag 3 55 
Leu Pro Ser lie Gly Pro Gly Lys Ala Asp Arg Arg Ala lie Ala Lys 
70 75 80 85 

ctg ttt tagtcttcat tettgetgge tgc 384 
Leu Phe 



<210> 884 
<211> 87 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 884 

Leu Lys Leu His Pro Glu Val Leu Glu Arg Ala lie Ala Asp lie Lys 
15 10 15 



Gly Val Thr Ala Ala Cys Val Val Gly lie Pro Asp Pro Arg Leu Gly 
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20 25 30 

Gin Ala lie Val Ala Ala Tyr Ser Gly Ser lie Ser Pro Ser Glu Val 
35 40 45 

lie Glu Gly Leu Asp Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu 
50 55 60 

Lys His Leu Glu Ser Leu Pro Ser lie Gly Pro Gly Lys Ala Asp Arg 
65 70 75 80 

Arg Ala lie Ala Lys Leu Phe 
85 



<210> 885 
<211> 705 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (682) 

<223> RXA00997 

<400> 885 

cccatctgtg gcagatcgaa tgcacccacc gcggagaagt cgtcgcacga accacactgc 60 

gcaccatggt gctgaacaag tagccctata ctcgggcacc atg act aca tgg aaa 115 

Met Thr Thr Trp Lys 
1 5 

gag etc aca gat aac aac cca gcg cac tea gaa aac tac gcg cag cgc 163 

Glu Leu Thr Asp Asn Asn Pro Ala His Ser Glu Asn Tyr Ala Gin Arg 
10 15 20 

tgg cga aac etc gec gca gca ggc aat gat att tac ggc gaa gec cgc 211 
Trp Arg Asn Leu Ala Ala Ala Gly Asn Asp lie Tyr Gly Glu Ala Arg 
25 30 35 

etc att gat gec atg gca ccc agg gga gcg aaa ate ttg gat get ggc 259 
Leu lie Asp Ala Met Ala Pro Arg Gly Ala Lys lie Leu Asp Ala Gly 
40 45 50 

tgc ggc cag gga cgc ate ggt ggc tac ctg tec aag caa ggc cac gat 3 07 
Cys Gly Gin Gly Arg lie Gly Gly Tyr Leu Ser Lys Gin Gly His Asp 
55 60 65 

gtt eta ggc aca gac ctt gat ccc ate ctg att gat tac gec aag cag 355 
Val Leu Gly Thr Asp Leu Asp Pro lie Leu lie Asp Tyr Ala Lys Gin 
70 75 80 85 

gac ttt cca gaa get cgc tgg gtg gtg gga gat etc tct gtt gat cag 403 
Asp Phe Pro Glu Ala Arg Trp Val Val Gly Asp Leu Ser Val Asp Gin 
90 95 100 

ate tea gag act gat ttt gat etc att gtc tec gee ggc aac gtc atg 451 
lie Ser Glu Thr Asp Phe Asp Leu lie Val Ser Ala Gly Asn Val Met 
105 110 115 



ggc ttt etc get gag gat ggt cgc gaa cct gca eta gec aac att cac 



499 
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Gly Phe Leu Ala Glu Asp Gly Arg Glu Pro Ala Leu Ala Asn lie His 

120 125 130 

cgc gca ctg ggc gcc gat ggc cgc get gtc ate ggt ttc ggc gca gga 547 

Arg Ala Leu Gly Ala Asp Gly Arg Ala Val lie Gly Phe Gly Ala Gly 

135 140 145 

cgt gga tgg gtc ttt gga gac ttc etc gaa gtc gca gaa cgc gtg ggc 595 

Arg Gly Trp Val Phe Gly Asp Phe Leu Glu Val Ala Glu Arg Val Gly 
150 155 160 165 

etc gag ttg gaa aat get ttt gag tct tgg gat ctt aag cct ttt gtc 643 

Leu Glu Leu Glu Asn Ala Phe Glu Ser Trp Asp Leu Lys Pro Phe Val 
170 175 180 

caa ggc tct gag ttc tta gtg gcg gta ttt acc aag aag taacacctct 692 

Gin Gly Ser Glu Phe Leu Val Ala Val Phe Thr Lys Lys 
185 190 

atcttgcacc tga 705 



<210> 886 
<211> 194 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 886 

Met Thr Thr Trp Lys Glu Leu Thr Asp Asn Asn Pro Ala His Ser Glu 
15 10 15 

Asn Tyr Ala Gin Arg Trp Arg Asn Leu Ala Ala Ala Gly Asn Asp lie 
20 25 30 

Tyr Gly Glu Ala Arg Leu lie Asp Ala Met Ala Pro Arg Gly Ala Lys 
35 40 45 

lie Leu Asp Ala Gly Cys Gly Gin Gly Arg lie Gly Gly Tyr Leu Ser 
50 55 60 

Lys Gin Gly His Asp Val Leu Gly Thr Asp Leu Asp Pro lie Leu lie 
65 70 75 80 

Asp Tyr Ala Lys Gin Asp Phe Pro Glu Ala Arg Trp Val Val Gly Asp 
85 90 95 

Leu Ser Val Asp Gin lie Ser Glu Thr Asp Phe Asp Leu lie Val Ser 
100 105 110 

Ala Gly Asn Val Met Gly Phe Leu Ala Glu Asp Gly Arg Glu Pro Ala 
115 120 125 

Leu Ala Asn lie His Arg Ala Leu Gly Ala Asp Gly Arg Ala Val lie 
130 135 140 

Gly Phe Gly Ala Gly Arg Gly Trp Val Phe Gly Asp Phe Leu Glu Val 
145 150 155 160 



Ala Glu Arg Val Gly Leu Glu Leu Glu Asn Ala Phe Glu Ser Trp Asp 
165 170 175 
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Leu Lys Pro Phe Val Gin Gly Ser Glu Phe Leu Val Ala Val Phe Thr 
180 185 190 

Lys Lys 



<210> 887 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (838) 

<223> RXA02189 

<400> 887 

aatggcaaaa atgggcacat acgatactga tgggaccaat gggaaaacct caagccacca 6 0 



attgagccag ttctctcaag caaaccgata ctggtgggat gtg gac gcg gcc gac 

Val Asp Ala Ala Asp 
1 5 



115 



tat cac gaa cgc cac cct tct tat tta ggc acg gat tec get cac ggc 
Tyr His Glu Arg His Pro Ser Tyr Leu Gly Thr Asp Ser Ala His Gly 
10 15 20 



163 



gag ttc tac tgg tgc ccc gag atg ctg cat gaa aaa gat gta cgt ctt 
Glu Phe Tyr Trp Cys Pro Glu Met Leu His Glu Lys Asp Val Arg Leu 
25 30 35 



211 



ctt ggc act ccc gca gca etc tec ggc aag aaa att tta gag ate ggt 
Leu Gly Thr Pro Ala Ala Leu Ser Gly Lys Lys lie Leu Glu lie Gly 
40 45 50 



259 



tgc ggc teg gca ccg tgt get egg tgg ctg gcc aat gat gtt ccg aat 
Cys Gly Ser Ala Pro Cys Ala Arg Trp Leu Ala Asn Asp Val Pro Asn 
55 60 65 



307 



gcc ttt gtc acc get ttc gac att tct tea caa atg etc aaa tac gca 
Ala Phe Val Thr Ala Phe Asp lie Ser Ser Gin Met Leu Lys Tyr Ala 
70 75 80 85 



355 



ggt cac gac cat aac gta cac etc gta cag gcc gat gca atg tea etc 
Gly His Asp His Asn Val His Leu Val Gin Ala Asp Ala Met Ser Leu 
90 95 100 



403 



ccc tac gcc gac agt tec ttt gac gtg gtc ttt tec gtt ttc ggc gcc 
Pro Tyr Ala Asp Ser Ser Phe Asp Val Val Phe Ser Val Phe Gly Ala 
105 110 115 



451 



ate ccc ttt gtg gag gat tec gcc gca etc atg aag gaa ate gcg cgc 
lie Pro Phe Val Glu Asp Ser Ala Ala Leu Met Lys Glu lie Ala Arg 
120 125 130 



499 



gtc etc aaa ccc ggc gga cgc etc att ttc tec ate acc cac ccg atg 
Val Leu Lys Pro Gly Gly Arg Leu lie Phe Ser lie Thr His Pro Met 
135 140 145 



547 



cgc tgg att ttc etc gac gat ccc ggc ccc gca ggc etc acc gcg ate 



595 
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Arg Trp lie Phe Leu Asp Asp Pro Gly Pro Ala Gly Leu Thr Ala lie 

150 155 160 165 

acc age tac ttc gac cag cgc ggc tac gtc gaa gaa gac gag gaa acc 643 

Thr Ser Tyr Phe Asp Gin Arg Gly Tyr Val Glu Glu Asp Glu Glu Thr 

170 175 180 

ggt get tta age tat gcg gaa cag cac cgc acc atg ggc gcg egg ate 691 

Gly Ala Leu Ser Tyr Ala Glu Gin His Arg Thr Met Gly Ala Arg lie . 

185 190 195 

aat gag ctt ate gac gee tec etc cac tta gat cac etc ate gaa cca 739 

Asn Glu Leu lie Asp Ala Ser Leu His Leu Asp His Leu lie Glu Pro 
200 205 210 

gaa tgg cca gat gag ttg gaa gaa aac tgg ggc caa tgg tea cca ctt 7 87 

Glu Trp Pro Asp Glu Leu Glu Glu Asn Trp Gly Gin Trp Ser Pro Leu 

215 220 225 

cga gga aag etc ttc ccc ggg aca gca ate ttc etc gee acg tac cgc 835 

Arg Gly Lys Leu Phe Pro Gly Thr Ala lie Phe Leu Ala Thr Tyr Arg 

230 235 240 245 

ccc taaaaaacca acggcgctca ttt 861 
Pro 



<210> 888 
<211> 246 
<212> PRT 

<213> Corynebac terium glutamicum 
<400> 888 

Val Asp Ala Ala Asp' Tyr His Glu Arg His Pro Ser Tyr Leu Gly Thr 
15 10 15 

Asp Ser Ala His Gly Glu Phe Tyr Trp Cys Pro Glu Met Leu His Glu 
20 25 30 

Lys Asp Val Arg Leu Leu Gly Thr Pro Ala Ala Leu Ser Gly Lys Lys 
35 40 45 

lie Leu Glu lie Gly Cys Gly Ser Ala Pro Cys Ala Arg Trp Leu Ala 
50 55 60 

Asn Asp Val Pro Asn Ala Phe Val Thr Ala Phe Asp lie Ser Ser Gin 
65 70 75 80 

Met Leu Lys Tyr Ala Gly His Asp His Asn Val His Leu Val Gin Ala 
85 90 95 

Asp Ala Met Ser Leu Pro Tyr Ala Asp Ser Ser Phe Asp Val Val Phe 
100 105 110 

Ser Val Phe Gly Ala lie Pro Phe Val Glu Asp Ser Ala Ala Leu Met 
115 120 125 



Lys Glu lie Ala Arg Val Leu Lys Pro Gly Gly Arg Leu lie Phe Ser 
130 135 140 
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Ile Thr His Pro 
145 

Gly Leu Thr Ala 



Glu Asp Glu Glu 
180 

Met Gly Ala Arg 
195 

His Leu lie Glu 
210 

Gin Trp Ser Pro 
225 

Leu Ala Thr Tyr 



Met Arg Trp lie 
150 

lie Thr Ser Tyr 
165 

Thr Gly Ala Leu 



lie Asn Glu Leu 
200 

Pro Glu Trp Pro 
215 

Leu Arg Gly Lys 
230 

Arg Pro 
245 



Phe Leu Asp Asp 
155 

Phe Asp Gin Arg 
170 

Ser Tyr Ala Glu 
185 

lie Asp Ala Ser 



Asp Glu Leu Glu 
220 

Leu Phe Pro Gly 
235 



Pro Gly Pro Ala 
160 

Gly Tyr Val Glu 
175 

Gin His Arg Thr 
190 

Leu His Leu Asp 
205 

Glu Asn Trp Gly 



Thr Ala lie Phe 
240 



<210> 889 
<211> 813 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (790) 

<223> RXA02311 

<400> 889 

cattttgggt atcggttggt tgtccatcgg tggagctaag ggcgctaagc atcgcagcca 60 



aataacctcc cactaaagct cctgggttag actcgaacgc gtg get aaa gca gat 

Val Ala Lys Ala Asp 
1 5 



115 



tta gac aag gac ccc ttc gac gta gcg tea atg ttc gat gac gtc gga 
Leu Asp Lys Asp Pro Phe Asp Val Ala Ser Met Phe Asp Asp Val Gly 
10 15 20 



163 



aag aac tac gat etc acc aat ace gtg ctt tct ttt ggt cag gac cgt 
Lys Asn Tyr Asp Leu Thr Asn Thr Val Leu Ser Phe Gly Gin Asp Arg 
25 30 35 



211 



gtg tgg cga aag cgc act agg cag cgc ctg gac etc aag cca ggg gag 
Val Trp Arg Lys Arg Thr Arg Gin Arg Leu Asp Leu Lys Pro Gly Glu 
40 45 50 



259 



aag gtg ctt gat eta get gca gga aca gec gtt tec acc gtg gag ttg 
Lys Val Leu Asp Leu Ala Ala Gly Thr Ala Val Ser Thr Val Glu Leu 
55 60 65 



307 



gca aaa tec ggc gcg ttt tgt gtg gcg tgt gat ttc tec cag ggc atg 
Ala Lys Ser Gly Ala Phe Cys Val Ala Cys Asp Phe Ser Gin Gly Met 
70 75 80 85 



355 



etc gec gca ggt aaa gac cgc gat gtg tec aag gtt gtg ggc gat ggc 
Leu Ala Ala Gly Lys Asp Arg Asp Val Ser Lys Val Val Gly Asp Gly 



403 
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90 95 100 

atg cag ttg ccg ttt gca gac aac age ttt gat get gtg ace att tct 451 
Met Gin Leu Pro Phe Ala Asp Asn Ser Phe Asp Ala Val Thr lie Ser 
105 110 115 

tat ggt ctg cgc aat att cac gat ttc cgc get ggc ctg aaa gaa atg 499 
Tyr Gly Leu Arg Asn lie His Asp Phe Arg Ala Gly Leu Lys Glu Met 
120 125 130 

gee cgc gtg act aaa cct ggt gga cgc etc acc gtg gcg gag ttc tec 547 
Ala Arg Val Thr Lys Pro Gly Gly Arg Leu Thr Val Ala Glu Phe Ser 
135 140 145 

acc ccc gtg ate cct gtg ttc ggc acc gtg tac aag gag tac etc atg 595 
Thr Pro Val lie Pro Val Phe Gly Thr Val Tyr Lys Glu Tyr Leu Met 
150 155 160 165 

cgc ctg ctg ccc cag gcg gcg cgc gca gta teg tec aac ccg gag gec 643 
Arg Leu Leu Pro Gin Ala Ala Arg Ala Val Ser Ser Asn Pro Glu Ala 
170 175 180 

tac att tac ctg get gat tec ate cgc gca tgg cct age cag gcg gaa 691 
Tyr lie Tyr Leu Ala Asp Ser lie Arg Ala Trp Pro Ser Gin Ala Glu 
185 190 195 

eta gca egg gag ate aac cag aat ggt tgg tea gat tgc ggt tgg cag 73 9 
Leu Ala Arg Glu lie Asn Gin Asn Gly Trp Ser Asp Cys Gly Trp Gin 
200 205 210 

aac ctg acc ttc ggc ate gtc gcg ctg cac teg gcg att aaa cca gag 7 87 
Asn Leu Thr Phe Gly lie Val Ala Leu His Ser Ala lie Lys Pro Glu 
215 220 225 

aac tagtcgagtc ccacagaggg gag 813 

Asn 

230 



<210> 890 
<211> 230 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 890 

Val Ala Lys Ala Asp Leu Asp Lys Asp Pro Phe Asp Val Ala Ser Met 
15 10 15 

Phe Asp Asp Val Gly Lys Asn Tyr Asp Leu Thr Asn Thr Val Leu Ser 
20 25 30 

Phe Gly Gin Asp Arg Val Trp Arg Lys Arg Thr Arg Gin Arg Leu Asp 
35 40 45 

Leu Lys Pro Gly Glu Lys Val Leu Asp Leu Ala Ala Gly Thr Ala Val 
50 55 60 

Ser Thr Val Glu Leu Ala Lys Ser Gly Ala Phe Cys Val Ala Cys Asp 
65 70 75 80 



Phe Ser Gin Gly Met Leu Ala Ala Gly Lys Asp Arg Asp Val Ser Lys 
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Val Val Gly Asp 
100 

Ala Val Thr lie 
115 

Gly Leu Lys Glu 
130 

Val Ala Glu Phe 
145 

Lys Glu Tyr Leu 



Ser Asn Pro Glu 
180 

Pro Ser Gin Ala 
195 

Asp Cys Gly Trp 
210 

Ala lie Lys Pro 
225 



85 

Gly Met Gin Leu 



Ser Tyr Gly Leu 
120 

Met Ala Arg Val 
135 

Ser Thr Pro Val 
150 

Met Arg Leu Leu 
165 

Ala Tyr lie Tyr 



Glu Leu Ala Arg 
200 

Gin Asn Leu Thr 
215 

Glu Asn 
230 



90 

Pro Phe Ala Asp 
105 

Arg Asn lie His 



Thr Lys Pro Gly 
140 

lie Pro Val Phe 
155 

Pro Gin Ala Ala 
170 

Leu Ala Asp Ser 
185 

Glu lie Asn Gin 



Phe Gly He Val 
220 



95 

Asn Ser Phe Asp 
110 

Asp Phe Arg Ala 
125 

Gly Arg Leu Thr 



Gly Thr Val Tyr 
160 

Arg Ala Val Ser 
175 

He Arg Ala Trp 
190 

Asn Gly Trp Ser 
205 

Ala Leu His Ser 



<210> 891 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXN02912 

<400> 891 

catcggtgtc ggttcactga tggtggccaa gaaggttgga taacagggtt aatcttgggt 60 



gatattgaaa tgacgtattc ctgattgggc tgaaaaatct gtg aca tea cct gaa 

Val Thr Ser Pro Glu 
1 5 



115 



tta caa aac ate ctt aac aat tat tgg age ggc agg gca gag get tac 
Leu Gin Asn He Leu Asn Asn Tyr Trp Ser Gly Arg Ala Glu Ala Tyr 
10 15 20 



163 



cac etc aac caa acc caa age gag cgt gca caa ttt gaa cgc ccc ate 
His Leu Asn Gin Thr Gin Ser Glu Arg Ala Gin Phe Glu Arg Pro He 
25 30 35 



211 



tgg gaa aag gtg tgg teg aag get ttg cct ate gtg teg gaa gaa gcg 
Trp Glu Lys Val Trp Ser Lys Ala Leu Pro He Val Ser Glu Glu Ala 
40 45 50 



259 



gta aag gtt etc gat ctt ggc tgt ggc get ggt tat gtc acc cac ctt 
Val Lys Val Leu Asp Leu Gly Cys Gly Ala Gly Tyr Val Thr His Leu 



307 
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55 60 65 

eta age gat tgc gga tac gaa aca ate ggc gtt gat ggt tct gag gaa 3 55 

Leu Ser Asp Cys Gly Tyr Glu Thr lie Gly Val Asp Gly Ser Glu Glu 
70 75 80 85 

atg ate aat caa get acg cag gag aat ggt ctt cgc agg teg acg ggt 403 

Met lie Asn Gin Ala Thr Gin Glu Asn Gly Leu Arg Arg Ser Thr Gly 
90 95 100 

egg gcg act gec att ttt cag gtc ggg gat gcg cat gat ccc gag ttc 451 

Arg Ala Thr Ala lie Phe Gin Val Gly Asp Ala His Asp Pro Glu Phe 

105 110 115 

egg gaa ggc tct ttt gat gcg ata acc age egg tat gtg ttg tgg act 499 

Arg Glu Gly Ser Phe Asp Ala lie Thr Ser Arg Tyr Val Leu Trp Thr 

120 125 130 

ctg ctg gat ccc cag gca gcg att aat cgt tgg gtg tct ttg eta aaa 547 

Leu Leu Asp Pro Gin Ala Ala lie Asn Arg Trp Val Ser Leu Leu Lys 
135 140 145 

cct ggt ggg gtt att gcg tgc gta gat gcg get tgg tat ccg aag ggc 595 

Pro Gly Gly Val lie Ala Cys Val Asp Ala Ala Trp Tyr Pro Lys Gly 
150 155 160 165 

att gat get ggc acg gaa gta gat tea gtg gat ggt ccg agt get ttc 643 

lie Asp Ala Gly Thr Glu Val Asp Ser Val Asp Gly Pro Ser Ala Phe 
170 175 180 

gta gag acc tat acc ccg gaa ctt ttg agg aat ctt ccc atg tea acg 691 

Val Glu Thr Tyr Thr Pro Glu Leu Leu Arg Asn Leu Pro Met Ser Thr 

185 190 195 

acc tec act ggc cac aat ttc gca gag ctt ttc cac aac get ggc etc 73 9 

Thr Ser Thr Gly His Asn Phe Ala Glu Leu Phe His Asn Ala Gly Leu 

200 205 210 

aaa gaa gtc aca ttg aca ccc att gag ggg ctg get gaa ctt gac cag 787 

Lys Glu Val Thr Leu Thr Pro lie Glu Gly Leu Ala Glu Leu Asp Gin 
215 220 225 

cga ttt ggc etc tea cca ggg cat gag teg act ccg cag ttc eta ttc 835 

Arg Phe Gly Leu Ser Pro Gly His Glu Ser Thr Pro Gin Phe Leu Phe 
230 235 240 245 

agg gga att aaa tec agt tagtgctgtt ttaagcggtc gag 87 6 

Arg Gly lie Lys Ser Ser 
250 



<210> 892 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 892 

Val Thr Ser Pro Glu Leu Gin Asn lie Leu Asn Asn Tyr Trp Ser Gly 
15 10 15 



Arg Ala Glu Ala Tyr His Leu Asn Gin Thr Gin Ser Glu Arg Ala Gin 
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20 25 30 

Phe Glu Arg Pro lie Trp Glu Lys Val Trp Ser Lys Ala Leu Pro lie 
35 40 45 

Val Ser Glu Glu Ala Val Lys Val Leu Asp Leu Gly Cys Gly Ala Gly 
50 55 60 

Tyr Val Thr His Leu Leu Ser Asp Cys Gly Tyr Glu Thr lie Gly Val 
65 70 75 80 

Asp Gly Ser Glu Glu Met lie Asn Gin Ala Thr Gin Glu Asn Gly Leu 
85 90 95 

Arg Arg Ser Thr Gly Arg Ala Thr Ala lie Phe Gin Val Gly Asp Ala 
100 105 110 

His Asp Pro Glu Phe Arg Glu Gly Ser Phe Asp Ala lie Thr Ser Arg 
115 120 125 

Tyr Val Leu Trp Thr Leu Leu Asp Pro Gin Ala Ala lie Asn Arg Trp 
130 135 140 

Val Ser Leu Leu Lys Pro Gly Gly Val lie Ala Cys Val Asp Ala Ala 
145 150 155 160 

Trp Tyr Pro Lys Gly lie Asp Ala Gly Thr Glu Val Asp Ser Val Asp 
165 170 175 

Gly Pro Ser Ala Phe Val Glu Thr Tyr Thr Pro Glu Leu Leu Arg Asn 
180 185 190 

Leu Pro Met Ser Thr Thr Ser Thr Gly His Asn Phe Ala Glu Leu Phe 
195 200 205 

His Asn Ala Gly Leu Lys Glu Val Thr Leu Thr Pro lie Glu Gly Leu 
210 215 220 

Ala Glu Leu Asp Gin Arg Phe Gly Leu Ser Pro Gly His Glu Ser Thr 
225 230 235 240 

Pro Gin Phe Leu Phe Arg Gly lie Lys Ser Ser 
245 250 



<210> 893 
<211> 585 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (562) 

<223> RXS00998 

<400> 893 

aatcggccta aaaggtgtga ccatttgggg gtagtggcga ttttaccagg tcacaggagg 60 



tgaaaatcca accattttag gccgactaga gtaattaatt atg act tec cgc gat 115 

Met Thr Ser Arg Asp 
1 5 
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gat caa ccc caa gat ctg ctt teg ctt gca gaa ctt gec gec acc aga 163 

Asp Gin Pro Gin Asp Leu Leu Ser Leu Ala Glu Leu Ala Ala Thr Arg 

10 15 20 

get tta acc aca gac gaa ctt gaa gca etc aac aac gec aat tat ggc 211 

Ala Leu Thr Thr Asp Glu Leu Glu Ala Leu Asn Asn Ala Asn Tyr Gly 

25 30 35 

etc gac cgc aat ctg ggg ctg cgc tac acc acc ate gag ccc ggc egg 2 59 

Leu Asp Arg Asn Leu Gly Leu Arg Tyr Thr Thr lie Glu Pro Gly Arg 

40 45 50 

gtg gtc age gaa ctt cac gtg gca tec aag cac ctg caa gtg gtg ggc 3 07 

Val Val Ser Glu Leu His Val Ala Ser Lys His Leu Gin Val Val Gly 

55 60 65 

ttg gtc aac ggt ggt gtc tac gec gee ate gec gaa tec act gga tea 355 

Leu Val Asn Gly Gly Val Tyr Ala Ala lie Ala Glu Ser Thr Gly Ser 

70 75 80 85 

gtc gee age atg att tec gee cct gga aaa atg gtc gtc ggc ate aac 403 

Val Ala Ser Met lie Ser Ala Pro Gly Lys Met Val Val Gly He Asn 

90 95 100 

aac aac acc gac ttc att tct get gtg age tec ggt gtc ate gtg gee 451 

Asn Asn Thr Asp Phe He Ser Ala Val Ser Ser Gly Val He Val Ala 

105 110 115 

gaa gca acg ccg att cag eta ggt ggc cgc acc cat ctg tgg cag ate 499 

Glu Ala Thr Pro lie Gin Leu Gly Gly Arg Thr His Leu Trp Gin He 

120 125 130 

gaa tgc acc cac cgc gga gaa gtc gtc gca cga acc aca ctg cgc acc 547 

Glu Cys Thr His Arg Gly Glu Val Val Ala Arg Thr Thr Leu Arg Thr 

135 140 145 

atg gtg ctg aac aag tagecctata ctcgggcacc atg 585 

Met Val Leu Asn Lys 

150 



<210> 894 
<211> 154 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 894 

Met Thr Ser Arg Asp Asp Gin Pro Gin Asp Leu Leu Ser Leu Ala Glu 
15 10 15 

Leu Ala Ala Thr Arg Ala Leu Thr Thr Asp Glu Leu Glu Ala Leu Asn 
20 25 30 

Asn Ala Asn Tyr Gly Leu Asp Arg Asn Leu Gly Leu Arg Tyr Thr Thr 
35 40 45 

He Glu Pro Gly Arg Val Val Ser Glu Leu His Val Ala Ser Lys His 
50 55 60 

Leu Gin Val Val Gly Leu Val Asn Gly Gly Val Tyr Ala Ala He Ala 
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65 70 75 80 

Glu Ser Thr Gly Ser Val Ala Ser Met lie Ser Ala Pro Gly Lys Met 
85 90 95 

Val Val Gly lie Asn Asn Asn Thr Asp Phe lie Ser Ala Val Ser Ser 
100 105 110 

Gly Val lie Val Ala Glu Ala Thr Pro lie Gin Leu Gly Gly Arg Thr 
115 120 125 

His Leu Trp Gin lie Glu Cys Thr His Arg Gly Glu Val Val Ala Arg 
130 135 140 

Thr Thr Leu Arg Thr Met Val Leu Asn Lys 
145 150 



<210> 895 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1075) 
<223> RXA01215 

<400> 895 

tcgaaggctg ggtgcaaaag aagcgccctg gaaccgctgc agcacaagcc gcagaagccg 60 

cccaaaacgt ccacaaccag gaaggctaag caggatcctc atg act get cac tgg 115 

Met Thr Ala His Trp 
1 5 

aaa caa aac caa aag aac etc atg ctg ttt teg ggt cgt gcg cac cca 163 
Lys Gin Asn Gin Lys Asn Leu Met Leu Phe Ser Gly Arg Ala His Pro 
10 15 20 

gaa ctg gca gaa get gta get aaa gag etc gac gtc aac gtc acc cca 211 
Glu Leu Ala Glu Ala Val Ala Lys Glu Leu Asp Val Asn Val Thr Pro 
25 30 35 

atg acg gca cgc gat ttc gec aac ggt gaa ate tac gtc cgc ttc gag 259 
Met Thr Ala Arg Asp Phe Ala Asn Gly Glu lie Tyr Val Arg Phe Glu 
40 45 50 

gaa tea gtt cgt ggc tec gac tgc ttc gtc ctg cag tec cac acc cag 3 07 
Glu Ser Val Arg Gly Ser Asp Cys Phe Val Leu Gin Ser His Thr Gin 
55 60 65 

cct etc aac aag tgg etc atg gaa cag ctg ctg atg ate gac get ttg 3 55 
Pro Leu Asn Lys Trp Leu Met Glu Gin Leu Leu Met lie Asp Ala Leu 
70 75 80 85 

aag cgt ggt tec gca aag cgc ate acc gcg ate ctg ccg ttc tac cca 403 
Lys Arg Gly Ser Ala Lys Arg lie Thr Ala lie Leu Pro Phe Tyr Pro 
90 95 100 



tat gee cgc cag gac aag aag cac cgc ggc cgc gag cca att tct get 
Tyr Ala Arg Gin Asp Lys Lys His Arg Gly Arg Glu Pro lie Ser Ala 



451 
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105 110 115 

cgc etc ate gec gac etc atg etc acc get ggc gcg gac cgt ate gtg 499 

Arg Leu lie Ala Asp Leu Met Leu Thr Ala Gly Ala Asp Arg lie Val 

120 125 130 

tec gtg gac ttg cac acc gat cag ate cag ggc ttc ttc gac ggc cca 547 

Ser Val Asp Leu His Thr Asp Gin lie Gin Gly Phe Phe Asp Gly Pro 
135 140 145 

gtc gat cac atg cac gee atg ccg ate etc acc gat cac ate aag gaa 59 5 

Val Asp His Met His Ala Met Pro lie Leu Thr Asp His lie Lys Glu 
150 155 160 165 

aac tac aac ctg gac aac ate tgc gtg gtc tec cct gac gca ggt cgc 643 

Asn Tyr Asn Leu Asp Asn lie Cys Val Val Ser Pro Asp Ala Gly Arg 
170 175 180 

gtg aag gtt gca gag aag tgg get aac acc ttg ggc gat gee cca atg 691 

Val Lys Val Ala Glu Lys Trp Ala Asn Thr Leu Gly Asp Ala Pro Met 

185 190 195 

gcg ttc gtg cac aag acc cgc tec acc gag gta gca aac cag gtt gtc 73 9 

Ala Phe Val His Lys Thr Arg Ser Thr Glu Val Ala Asn Gin Val Val 

200 205 210 

gee aac cgc gtc gtc ggt gac gtc gac ggc aag gac tgc gtg ctt etc 787 

Ala Asn Arg Val Val Gly Asp Val Asp Gly Lys Asp Cys Val Leu Leu 
215 220 225 

gac gac atg ate gac act ggc ggc acc ate gee ggc get gtg ggc gtc 83 5 

Asp Asp Met lie Asp Thr Gly Gly Thr lie Ala Gly Ala Val Gly Val 
230 235 240 245 

ctg aag aag get ggc gca aag tea gtc gtc ate gee tgc acc cac ggt 883 

Leu Lys Lys Ala Gly Ala Lys Ser Val Val lie Ala Cys Thr His Gly 
250 255 260 

gtg ttc tct gac cca gee cgc gag cgc ctg tct gca tgc ggt get gaa 931 

Val Phe Ser Asp Pro Ala Arg Glu Arg Leu Ser Ala Cys Gly Ala Glu 

265 270 275 

gaa gtc ate acc acc gac acc ctg cca cag tec acc gag ggc tgg age 979 

Glu Val lie Thr Thr Asp Thr Leu Pro Gin Ser Thr Glu Gly Trp Ser 

280 285 290 

aac ctg acc gtt ttg teg ate gca ccg ctg ctg get cgc acc ate aac 1027 

Asn Leu Thr Val Leu Ser lie Ala Pro Leu Leu Ala Arg Thr lie Asn 
295 300 305 

gag ate ttc gaa aac ggt tec gtc acc acc etc ttc gag ggc gag gee 1075 

Glu lie Phe Glu Asn Gly Ser Val Thr Thr Leu Phe Glu Gly Glu Ala 
310 315 320 325 

taaacaccca tgcccaccac gga 109 8 



<210> 896 

<211> 325 

<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 896 

Met Thr Ala His Trp Lys Gin Asn Gin Lys Asn Leu Met Leu Phe Ser 
15 10 15 

Gly Arg Ala His Pro Glu Leu Ala Glu Ala Val Ala Lys Glu Leu Asp 
20 25 30 

Val Asn Val Thr Pro Met Thr Ala Arg Asp Phe Ala Asn Gly Glu lie 
35 40 45 

Tyr Val Arg Phe Glu Glu Ser Val Arg Gly Ser Asp Cys Phe Val Leu 
50 55 60 

Gin Ser His Thr Gin Pro Leu Asn Lys Trp Leu Met Glu Gin Leu Leu 
65 70 75 80 

Met lie Asp Ala Leu Lys Arg Gly Ser Ala Lys Arg lie Thr Ala lie 
85 90 95 

Leu Pro Phe Tyr Pro Tyr Ala Arg Gin Asp Lys Lys His Arg Gly Arg 
100 105 110 

Glu Pro lie Ser Ala Arg Leu lie Ala Asp Leu Met Leu Thr Ala Gly 
115 120 125 

Ala Asp Arg lie Val Ser Val Asp Leu His Thr Asp Gin lie Gin Gly 
130 135 140 

Phe Phe Asp Gly Pro Val Asp His Met His Ala Met Pro lie Leu Thr 
145 150 155 160 

Asp His He Lys Glu Asn Tyr Asn Leu Asp Asn He Cys Val Val Ser 
165 170 175 

Pro Asp Ala Gly Arg Val Lys Val Ala Glu Lys Trp Ala Asn Thr Leu 
180 185 190 

Gly Asp Ala Pro Met Ala Phe Val His Lys Thr Arg Ser Thr Glu Val 
195 200 205 

Ala Asn Gin Val Val Ala Asn Arg Val Val Gly Asp Val Asp Gly Lys 
210 215 220 

Asp Cys Val Leu Leu Asp Asp Met He Asp Thr Gly Gly Thr He Ala 
225 230 235 240 

Gly Ala Val Gly Val Leu Lys Lys Ala Gly Ala Lys Ser Val Val He 
245 250 255 

Ala Cys Thr His Gly Val Phe Ser Asp Pro Ala Arg Glu Arg Leu Ser 
260 265 270 

Ala Cys Gly Ala Glu Glu Val He Thr Thr Asp Thr Leu Pro Gin Ser 
275 280 285 

Thr Glu Gly Trp Ser Asn Leu Thr Val Leu Ser He Ala Pro Leu Leu 
290 295 300 

Ala Arg Thr He Asn Glu He Phe Glu Asn Gly Ser Val Thr Thr Leu 
305 310 315 320 
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Phe Glu Gly Glu Ala 
325 



<210> 897 
<211> 1470 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1447) 
<223> RXN00558 

<400> 897 

gaacaggcac cgcaggaaga atgcggcgtt ttcggcgttt gggcgccagg tgaggaagtc 60 

tcgaaactta cctactttgg cctcttcgca cttcagcacc gtg gtc aag aag ccc 115 

Val Val Lys Lys Pro 
1 5 



gcg ggc ate gca gta ggc gat ggc gaa cag ate ctg gtt ttc aaa gat 163 
Ala Gly lie Ala Val Gly Asp Gly Glu Gin lie Leu Val Phe Lys Asp 
10 15 20 



ttg ggc eta gtc tec caa gtt ttc gac caa cca att ctg gaa tec etc 211 
Leu Gly Leu Val Ser Gin Val Phe Asp Gin Pro lie Leu Glu Ser Leu 
25 30 35 



cgc gga aac ate gee ate gga cac ace cga tac ace ace gee ggc gga 2 59 
Arg Gly Asn lie Ala lie Gly His Thr Arg Tyr Thr Thr Ala Gly Gly 
40 45 50 



aac acc tgg gaa aat gee cag cct atg ttc cgc atg gca cca gat ggc 3 07 
Asn Thr Trp Glu Asn Ala Gin Pro Met Phe Arg Met Ala Pro Asp Gly 
55 60 65 



acc gat ate gee ctt gga cac aac 
Thr Asp lie Ala Leu Gly His Asn 
70 75 

ttg ttg gac aaa gee acc gaa ctt 
Leu Leu Asp Lys Ala Thr Glu Leu 
90 



ggc aac ctg att aat tac ate gag 3 55 
Gly Asn Leu lie Asn Tyr lie Glu 
80 85 

ggc etc gtc gat ccc gee aag aag 403 
Gly Leu Val Asp Pro Ala Lys Lys 
95 100 



cca tea gat acc gat gtg etc act gga ctg etc gca age ggc gtc cat 451 
Pro Ser Asp Thr Asp Val Leu Thr Gly Leu Leu Ala Ser Gly Val His 
105 110 115 



gac gga aat aat etc ttt gat tec gee aag gaa etc etc ccc age gtc 499 
Asp Gly Asn Asn Leu Phe Asp Ser Ala Lys Glu Leu Leu Pro Ser Val 
120 125 130 



aag gga gee tac tgc etc acc ttc acc gac gga cac acc ctg tac gca 547 
Lys Gly Ala Tyr Cys Leu Thr Phe Thr Asp Gly His Thr Leu Tyr Ala 
135 140 145 



gcg cgt gat cca ttc ggc ate cgc cca ctg tec ate ggc cgc etc gag 
Ala Arg Asp Pro Phe Gly lie Arg Pro Leu Ser lie Gly Arg Leu Glu 
150 155 160 165 



595 
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cgc ggc tgg gta gtc gca tct gaa acc gca gcg etc gac ate gta ggt 643 

Arg Gly Trp Val Val Ala Ser Glu Thr Ala Ala Leu Asp lie Val Gly 

170 175 180 

gec teg cat gtg cgc gag gtc gaa cca ggc gaa ctg att get ate gac 691 

Ala Ser His Val Arg Glu Val Glu Pro Gly Glu Leu lie Ala lie Asp 

185 190 195 

gaa tec ggc etc aag tec gca cga ttc gee gag aca acc cgc aaa ggt 73 9 

Glu Ser Gly Leu Lys Ser Ala Arg Phe Ala Glu Thr Thr Arg Lys Gly 

200 205 210 

tgc gtc ttc gaa tac gtt tac ctg get cgt cca gac tec gtg ate aag 787 

Cys Val Phe Glu Tyr Val Tyr Leu Ala Arg Pro Asp Ser Val lie Lys 

215 220 225 

gga aga aac gtc aac gaa gee cga ctt gaa ate ggc cgc aag etc get 83 5 

Gly Arg Asn Val Asn Glu Ala Arg Leu Glu lie Gly Arg Lys Leu Ala 

230 235 240 245 

gca gaa gca cca gca gtc ggc gat eta gtc ate cca acc cca gaa tea 883 

Ala Glu Ala Pro Ala Val Gly Asp Leu Val lie Pro Thr Pro Glu Ser 

250 255 260 

ggc acc cca gca gca gtt gga ttc gee caa gca tct ggc ate cca ttc 931 

Gly Thr Pro Ala Ala Val Gly Phe Ala Gin Ala Ser Gly lie Pro Phe 

265 270 275 

ggc caa ggc atg gtc aaa aac gee tac gtt ggc cga acc ttc ate cag 979 

Gly Gin Gly Met Val Lys Asn Ala Tyr Val Gly Arg Thr Phe lie Gin 

280 285 290 

cct tec gac act etc cgc caa ctg gga ate cgc etc aag ctg aac cca 1027 

Pro Ser Asp Thr Leu Arg Gin Leu Gly lie Arg Leu Lys Leu Asn Pro 

295 300 305 

ttg cgc gag gtt ate gee gga aag cgc ctt gtg gtt gtg gat gat tec 1075 

Leu Arg Glu Val lie Ala Gly Lys Arg Leu Val Val Val Asp Asp Ser 

310 315 320 325 

ate gtc cgc ggt aac acc caa cgc gee gtg ate cgc atg ttg cgc gaa 1123 

lie Val Arg Gly Asn Thr Gin Arg Ala Val lie Arg Met Leu Arg Glu 

330 335 340 

gee ggt gca get gag gtt cac gta cgc ate gee tea cca ccc gtg aaa 1171 

Ala Gly Ala Ala Glu Val His Val Arg lie Ala Ser Pro Pro Val Lys 

345 350 355 

tgg cca tgc ttc tac ggc ate gat ttt gee acc cca ggc gaa etc att 1219 

Trp Pro Cys Phe Tyr Gly lie Asp Phe Ala Thr Pro Gly Glu Leu lie 

360 365 370 

gee aac get gtc acc agt gac aac gaa gca gaa atg gta gaa gca gtc 1267 

Ala Asn Ala Val Thr Ser Asp Asn Glu Ala Glu Met Val Glu Ala Val 

375 380 385 

cgc tec gca ate ggc gca gac acc etc ggc tac gtc tec ate gac tec 1315 

Arg Ser Ala lie Gly Ala Asp Thr Leu Gly Tyr Val Ser lie Asp Ser 

390 395 400 405 
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atg gtt gca gca acc gag caa cca gcc aac gaa etc tgc ate gee tgc 13 63 

Met Val Ala Ala Thr Glu Gin Pro Ala Asn Glu Leu Cys lie Ala Cys 

410 415 420 

ttc gac ggc aaa tac ccc atg ggt ctg cca cag gga aac age aac gca 1411 

Phe Asp Gly Lys Tyr Pro Met Gly Leu Pro Gin Gly Asn Ser Asn Ala 

425 430 435 

gac eta gtc cgc aag atg caa gca acc gcc tea agt taagatcggt 1457 

Asp Leu Val Arg Lys Met Gin Ala Thr Ala Ser Ser 
440 445 

aggegatagg ggt 1470 



<210> 898 
<211> 449 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 898 

Val Val Lys Lys Pro Ala Gly lie Ala Val Gly Asp Gly Glu Gin lie 
1 5 10 15 

Leu Val Phe Lys Asp Leu Gly Leu Val Ser Gin Val Phe Asp Gin Pro 
20 25 30 

lie Leu Glu Ser Leu Arg Gly Asn lie Ala lie Gly His Thr Arg Tyr 
35 40 45 

Thr Thr Ala Gly Gly Asn Thr Trp Glu Asn Ala Gin Pro Met Phe Arg 
50 55 60 

Met Ala Pro Asp Gly Thr Asp lie Ala Leu Gly His Asn Gly Asn Leu 
65 70 75 80 

lie Asn Tyr lie Glu Leu Leu Asp Lys Ala Thr Glu Leu Gly Leu Val 
85 90 95 

Asp Pro Ala Lys Lys Pro Ser Asp Thr Asp Val Leu Thr Gly Leu Leu 
100 105 110 

Ala Ser Gly Val His Asp Gly Asn Asn Leu Phe Asp Ser Ala Lys Glu 
115 120 125 

Leu Leu Pro Ser Val Lys Gly Ala Tyr Cys Leu Thr Phe Thr Asp Gly 
130 135 140 

His Thr Leu Tyr Ala Ala Arg Asp Pro Phe Gly lie Arg Pro Leu Ser 
145 150 155 160 

lie Gly Arg Leu Glu Arg Gly Trp Val Val Ala Ser Glu Thr Ala Ala 
165 170 175 

Leu Asp lie Val Gly Ala Ser His Val Arg Glu Val Glu Pro Gly Glu 
180 185 190 

Leu lie Ala lie Asp Glu Ser Gly Leu Lys Ser Ala Arg Phe Ala Glu 
195 200 205 



Thr Thr Arg Lys Gly Cys Val Phe Glu Tyr Val Tyr Leu Ala Arg Pro 
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210 215 220 

Asp Ser Val lie Lys Gly Arg Asn Val Asn Glu Ala Arg Leu Glu lie 
225 230 235 240 

Gly Arg Lys Leu Ala Ala Glu Ala Pro Ala Val Gly Asp Leu Val lie 
245 250 255 

Pro Thr Pro Glu Ser Gly Thr Pro Ala Ala Val Gly Phe Ala Gin Ala 
260 265 270 

Ser Gly lie Pro Phe Gly Gin Gly Met Val Lys Asn Ala Tyr Val Gly 
275 280 285 

Arg Thr Phe lie Gin Pro Ser Asp Thr Leu Arg Gin Leu Gly lie Arg 
290 295 300 

Leu Lys Leu Asn Pro Leu Arg Glu Val lie Ala Gly Lys Arg Leu Val 
305 310 315 320 

Val Val Asp Asp Ser lie Val Arg Gly Asn Thr Gin Arg Ala Val lie 
325 330 335 

Arg Met Leu Arg Glu Ala Gly Ala Ala Glu Val His Val Arg lie Ala 
340 345 350 

Ser Pro Pro Val Lys Trp Pro Cys Phe Tyr Gly lie Asp Phe Ala Thr 
355 360 365 

Pro Gly Glu Leu lie Ala Asn Ala Val Thr Ser Asp Asn Glu Ala Glu 
370 375 380 

Met Val Glu Ala Val Arg Ser Ala lie Gly Ala Asp Thr Leu Gly Tyr 
385 390 395 400 

Val Ser lie Asp Ser Met Val Ala Ala Thr Glu Gin Pro Ala Asn Glu 
405 410 415 

Leu Cys lie Ala Cys Phe Asp Gly Lys Tyr Pro Met Gly Leu Pro Gin 
420 425 430 

Gly Asn Ser Asn Ala Asp Leu Val Arg Lys Met Gin Ala Thr Ala Ser 
435 440 445 



Ser 



<210> 899 
<211> 524 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (61) . . (501) 

<223> FRXA00558 

<400> 899 

gggcgccagg tgaggaagta tcgcagctca cctactttgg cctcttcgca gttcagcacc 



BGM21CP 
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gtg gtc aag aag ccc gcg ggc ate gca gta ggc gat ggc gaa cag ate 108 

Val Val Lys Lys Pro Ala Gly lie Ala Val Gly Asp Gly Glu Gin lie 

15 10 15 

ctg gtt ttc aaa gat ttg ggc eta gtc tec caa gtt ttc gac caa cca 156 

Leu Val Phe Lys Asp Leu Gly Leu Val Ser Gin Val Phe Asp Gin Pro 

20 25 30 

att ctg gaa tec etc cgc gga aac ate gec ate gga cac ace cga tac 2 04 

lie Leu Glu Ser Leu Arg Gly Asn lie Ala lie Gly His Thr Arg Tyr 

35 40 45 

acc acc gee ggc gga aac ace tgg gaa aat gee cag cct atg ttc cgc 2 52 

Thr Thr Ala Gly Gly Asn Thr Trp Glu Asn Ala Gin Pro Met Phe Arg 

50 55 60 

atg gca cca gat ggc acc gat ate gee ctt gga cac aac ggc aac ctg 3 00 

Met Ala Pro Asp Gly Thr Asp lie Ala Leu Gly His Asn Gly Asn Leu 

65 70 75 80 

att aat tac ate gag ttg ttg gac aaa gee acc gaa ctt ggc etc gtc 348 

lie Asn Tyr lie Glu Leu Leu Asp Lys Ala Thr Glu Leu Gly Leu Val 

85 90 95 

gat ccc gee aag aag cca tea gat acc gat gtg etc act gga ctg etc 396 

Asp Pro Ala Lys Lys Pro Ser Asp Thr Asp Val Leu Thr Gly Leu Leu 

100 105 110 

gca age ggc gtc cat gac gga aat aat etc ttt gat tec gee aag gaa 444 

Ala Ser Gly Val His Asp Gly Asn Asn Leu Phe Asp Ser Ala Lys Glu 

115 120 125 

etc etc ccc age gtc aag gga gee tac tgc etc acc ttc acc gac gga 492 

Leu Leu Pro Ser Val Lys Gly Ala Tyr Cys Leu Thr Phe Thr Asp Gly 

130 135 140 

cac acc ctg taagcagege gtgatccatt egg 524 

His Thr Leu 

145 



<210> 900 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 900 

Val Val Lys Lys Pro Ala Gly lie Ala Val Gly Asp Gly Glu Gin lie 
15 10 15 

Leu Val Phe Lys Asp Leu Gly Leu Val Ser Gin Val Phe Asp Gin Pro 
20 25 30 

lie Leu Glu Ser Leu Arg Gly Asn lie Ala lie Gly His Thr Arg Tyr 
35 40 45 

Thr Thr Ala Gly Gly Asn Thr Trp Glu Asn Ala Gin Pro Met Phe Arg 
50 55 60 



Met Ala Pro Asp Gly Thr Asp lie Ala Leu Gly His Asn Gly Asn Leu 
65 70 75 80 
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Ile Asn Tyr lie Glu Leu Leu Asp Lys Ala Thr Glu Leu Gly Leu Val 
85 90 95 

Asp Pro Ala Lys Lys Pro Ser Asp Thr Asp Val Leu Thr Gly Leu Leu 
100 105 110 

Ala Ser Gly Val His Asp Gly Asn Asn Leu Phe Asp Ser Ala Lys Glu 
115 120 125 

Leu Leu Pro Ser Val Lys Gly Ala Tyr Cys Leu Thr Phe Thr Asp Gly 
130 135 140 

His Thr Leu 
145 



<210> 901 

<211> 1386 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1363) 

<223> RXN00626 

<400> 901 

tcattttaag gcgcttttcg acgccacttt caaccatttc cgaaccgcca agaatactgg 60 

aatagcttgg atcaagtttt gcaggataaa ctgtgcaacc atg cgc att ctg gta 115 

Met Arg lie Leu Val 
1 5 

ate ggc teg ggc gec cgt gag cac gec etc etc cgt gga ctg tea act 163 
lie Gly Ser Gly Ala Arg Glu His Ala Leu Leu Arg Gly Leu Ser Thr 
10 15 20 

gac cct gca ace act gaa etc cac gtt gee cca ggt aac get ggt ctt 211 
Asp Pro Ala Thr Thr Glu Leu His Val Ala Pro Gly Asn Ala Gly Leu 
25 30 35 

gga teg ate gca act gtc cac cct ggc ate aag get gat gat cca gag 259 
Gly Ser lie Ala Thr Val' His Pro Gly lie Lys Ala Asp Asp Pro Glu 
40 45 50 

get gtc act gcg ttg get aaa gaa ctg aac tct gat ctg gtt gtt ate 3 07 
Ala Val Thr Ala Leu Ala Lys Glu Leu Asn Ser Asp Leu Val Val lie 
55 60 65 

ggc cca gag ate cct ttg gtt gcg ggt gtt get gat gca ctt cgc gcg 3 55 
Gly Pro Glu lie Pro Leu Val Ala Gly Val Ala Asp Ala Leu Arg Ala 
70 75 80 85 

gcg ggt ate get gtg ttt ggt cct aac aag gac get get cgt ate gag 403 
Ala Gly lie Ala Val Phe Gly Pro Asn Lys Asp Ala Ala Arg lie Glu 
• 90 95 100 



ggc tec aag get ttc get aag gat gtc atg get gcg cag ggt gtt cgt 
Gly Ser Lys Ala Phe Ala Lys Asp Val Met Ala Ala Gin Gly Val Arg 
105 110 115 



451 
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act get cat get gag act att act cct ggt gcg tct tct gaa gat att 499 
Thr Ala His Ala Glu Thr lie Thr Pro Gly Ala Ser Ser Glu Asp lie 
120 125 130 

gat get gee ata gat cgt ttc ggc cca acg tgg gtt gtc aag gat gat 547 
Asp Ala Ala lie Asp Arg Phe Gly Pro Thr Trp Val Val Lys Asp Asp 
135 140 145 

ggt ttg tct gcg ggc aag ggt gtt gtg gtt ace ccc gat cgt gca gca 595 
Gly Leu Ser Ala Gly Lys Gly Val Val Val Thr Pro Asp Arg Ala Ala 
150 155 160 165 

gca cgt get cac gta gat gca gtg ctt gag ggc gga aat cca gtt ttg 643 
Ala Arg Ala His Val Asp Ala Val Leu Glu Gly Gly Asn Pro Val Leu 
170 175 180 

ctg gag tec ttc ctt gat ggc cct gag gtt tec ctg ttc tgc ctg gtt 691 
Leu Glu Ser Phe Leu Asp Gly Pro Glu Val Ser Leu Phe Gys Leu Val 
185 190 195 

gat ggc gag acg gta gtt cct ctg ctg cca gcg cag gat cac aag cgt 73 9 
Asp Gly Glu Thr Val Val Pro Leu Leu Pro Ala Gin Asp His Lys Arg 
200 205 210 

gcg tac gac aac gat gag ggc cca aac act ggt ggc atg ggt get tat 7 87 
Ala Tyr Asp Asn Asp Glu Gly Pro Asn Thr Gly Gly Met Gly Ala Tyr 
215 220 225 

gcg ccg ctt cct tgg ctg cct gaa gat ggc gtc cag cgc att gtc gat 835 
Ala Pro Leu Pro Trp Leu Pro Glu Asp Gly Val Gin Arg lie Val Asp 
230 235 240 245 

gag gtc tgc gtt cct gtt get cgt gag atg gtg gca cgt ggt tgc gcg 883 
Glu Val Cys Val Pro Val Ala Arg Glu Met Val Ala Arg Gly Cys Ala 
250 255 260 

tac tec ggt ctg ctt tac gca ggt ate gca tgg ggt gca gaa ggc cct 931 
Tyr Ser Gly Leu Leu Tyr Ala Gly lie Ala Trp Gly Ala Glu Gly Pro 
265 270 275 

gca gta gtg gag ttc aac tgc cgc ttc ggc gat cca gaa ace cag get 979 
Ala Val Val Glu Phe Asn Cys Arg Phe Gly Asp Pro Glu Thr Gin Ala 
280 285 290 

gta ctg gca eta ctg aag act cct eta gca gta ctg etc aac gca gtt 1027 
Val Leu Ala Leu Leu Lys Thr Pro Leu Ala Val Leu Leu Asn Ala Val 
295 300 305 

get act gga ace ttg gca gag cag cca gca ctg gag tgg gag gat get 1075 
Ala Thr Gly Thr Leu Ala Glu Gin Pro Ala Leu Glu Trp Glu Asp Ala 
310 315 320 325 

tac gee ctg act gtg gtg ttg get tct tac aac tac cca gag gca cct 1123 
Tyr Ala Leu Thr Val Val Leu Ala Ser Tyr Asn Tyr Pro Glu Ala Pro 
330 335 340 

cgt act ggt gat gtc ate cgc aac get gat gca gat aac gtt ctt cac 1171 
Arg Thr Gly Asp Val lie Arg Asn Ala Asp Ala Asp Asn Val Leu His 
345 350 355 
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get ggt acc gca etc aat get gaa ggc gag ctg gtc tct gcg ggc ggt 1219 

Ala Gly Thr Ala Leu Asn Ala Glu Gly Glu Leu Val Ser Ala Gly Gly 
360 365 370 

cgt gtt ctt aac gtg ate ggt gtg ggt gag acc ctg gag get gca cgc 1267 

Arg Val Leu Asn Val lie Gly Val Gly Glu Thr Leu Glu Ala Ala Arg 
375 380 385 

gat aac gcg tac acc acc ate aag gac att gaa ctt gag gga age cac 1315 

Asp Asn Ala Tyr Thr Thr lie Lys Asp lie Glu Leu Glu Gly Ser His 

390 395 400 405 

tac cgc age gat ate gca ttg get gca tta gag ggt cgt ate teg ate 13 63 

Tyr Arg Ser Asp lie Ala Leu Ala Ala Leu Glu Gly Arg lie Ser lie 

410 415 420 

taaaagcagt aegcagatag get 13 86 



<210> 902 
<211> 421 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 902 

Met Arg lie Leu Val lie Gly Ser Gly Ala Arg Glu His Ala Leu Leu 
15 10 15 

Arg Gly Leu Ser Thr Asp Pro Ala Thr Thr Glu Leu His Val Ala Pro 
20 25 30 

Gly Asn Ala Gly Leu Gly Ser lie Ala Thr Val His Pro Gly lie Lys 
35 40 45 

Ala Asp Asp Pro Glu Ala Val Thr Ala Leu Ala Lys Glu Leu Asn Ser 
50 55 60 

Asp Leu Val Val lie Gly Pro Glu lie Pro Leu Val Ala Gly Val Ala 
65 70 75 80 

Asp Ala Leu Arg Ala Ala Gly lie Ala Val Phe Gly Pro Asn Lys Asp 
85 90 95 

Ala Ala Arg lie Glu Gly Ser Lys Ala Phe Ala Lys Asp Val Met Ala 
100 105 110 

Ala Gin Gly Val Arg Thr Ala His Ala Glu Thr lie Thr Pro Gly Ala 
115 120 125 

Ser Ser Glu Asp lie Asp Ala Ala lie Asp Arg Phe Gly Pro Thr Trp 
130 135 140 

Val Val Lys Asp Asp Gly Leu Ser Ala Gly Lys Gly Val Val Val Thr 
145 150 155 160 

Pro Asp Arg Ala Ala Ala Arg Ala His Val Asp Ala Val Leu Glu Gly 
165 170 175 



Gly Asn Pro Val Leu Leu Glu Ser Phe Leu Asp Gly Pro Glu Val Ser 
180 185 190 
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Leu Phe Cys Leu Val Asp Gly Glu Thr Val Val Pro Leu Leu Pro Ala 
195 200 205 

Gin Asp His Lys Arg Ala Tyr Asp Asn Asp Glu Gly Pro Asn Thr Gly 
210 215 220 

Gly Met Gly Ala Tyr Ala Pro Leu Pro Trp Leu Pro Glu Asp Gly Val 
225 230 235 240 

Gin Arg lie Val Asp Glu Val Cys Val Pro Val Ala Arg Glu Met Val 
245 250 255 

Ala Arg Gly Cys Ala Tyr Ser Gly Leu Leu Tyr Ala Gly lie Ala Trp 
260 265 270 

Gly Ala Glu Gly Pro Ala Val Val Glu Phe Asn Cys Arg Phe Gly Asp 
275 280 285 

Pro Glu Thr Gin Ala Val Leu Ala Leu Leu Lys Thr Pro Leu Ala Val 
290 295 300 

Leu Leu Asn Ala Val Ala Thr Gly Thr Leu Ala Glu Gin Pro Ala Leu 
305 310 315 320 

Glu Trp Glu Asp Ala Tyr Ala Leu Thr Val Val Leu Ala Ser Tyr Asn 
325 330 335 

Tyr Pro Glu Ala Pro Arg Thr Gly Asp Val lie Arg Asn Ala Asp Ala 
340 345 350 

Asp Asn Val Leu His Ala Gly Thr Ala Leu Asn Ala Glu Gly Glu Leu 
355 360 365 

Val Ser Ala Gly Gly Arg Val Leu Asn Val lie Gly Val Gly Glu Thr 
370 375 380 

Leu Glu Ala Ala Arg Asp Asn Ala Tyr Thr Thr lie Lys Asp lie Glu 
385 390 395 400 

Leu Glu Gly Ser His Tyr Arg Ser Asp lie Ala Leu Ala Ala Leu Glu 
405 410 415 

Gly Arg lie Ser lie 
420 



<210> 903 
<211> 364 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (364) 

<223> FRXA00629 

<400> 903 

tcattttaag gcgcttttcg acgccacttt caaccatttc cgaaccgcca agaatactgg 60 

aatagcttgg atcaagtttt gcaggataaa ctgtgcaacc atg cgc att ctg gta 115 

Met Arg lie Leu Val 
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atc ggc teg ggc gec cgt gag cac gec etc etc cgt gga ctg tea act 163 
lie Gly Ser Gly Ala Arg Glu His Ala Leu Leu Arg Gly Leu Ser Thr 
10 15 20 

gac cct gca ace act gaa etc cac gtt gee cca ggt aac get ggt ctt 211 
Asp Pro Ala Thr Thr Glu Leu His Val Ala Pro Gly Asn Ala Gly Leu 
25 30 35 

gga teg ate gca act gtc cac cct ggc ate aag get gat gat cca gag 259 
Gly Ser lie Ala Thr Val His Pro Gly lie Lys Ala Asp Asp Pro Glu 
40 45 50 

get gtc act gcg ttg get aaa gaa ctg aac tct gat ctg gtt gtt ate 307 
Ala Val Thr Ala Leu Ala Lys Glu Leu Asn Ser Asp Leu Val Val lie 
55 60 65 

ggc cca gag ate cct ttg gtt gcg ggt gtt get gat gca ctt cgc gcg 355 
Gly Pro Glu lie Pro Leu Val Ala Gly Val Ala Asp Ala Leu Arg Ala 
70 75 80 85 

gcg ggt ate 3 64 

Ala Gly lie 



<210> 904 
<211> 88 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 904 

Met Arg lie Leu Val lie Gly Ser Gly Ala Arg Glu His Ala Leu Leu 
15 10 15 

Arg Gly Leu Ser Thr Asp Pro Ala Thr Thr Glu Leu His Val Ala Pro 
20 25 30 

Gly Asn Ala Gly Leu Gly Ser He Ala Thr Val His Pro Gly He Lys 
35 40 45 

Ala Asp Asp Pro Glu Ala Val Thr Ala Leu Ala Lys Glu Leu Asn Ser 
50 55 60 

Asp Leu Val Val He Gly Pro Glu He Pro Leu Val Ala Gly Val Ala 
65 70 75 80 

Asp Ala Leu Arg Ala Ala Gly He 
85 



<210> 905 
<211> 803 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (780) 
<223> FRXA00626 
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<400> 905 

gat cgt gca gca gca cgt get cac gta gat gca gtg ctt gag ggc gga 48 
Asp Arg Ala Ala Ala Arg Ala His Val Asp Ala Val Leu Glu Gly Gly 
15 10 15 

aat cca gtt ttg ctg gag tec ttc ctt gat ggc cct gag gtt tec ctg 96 
Asn Pro Val Leu Leu Glu Ser Phe Leu Asp Gly Pro Glu Val Ser Leu 
20 25 30 

ttc ttc ctg gtt gat ggc gag acg gta gtt cct ctg ctg cca gcg cag 144 
Phe Phe, Leu Val Asp Gly Glu Thr Val Val Pro Leu Leu Pro Ala Gin 
35 40 45 

gat cac aag cgt gcg tac gac aac gat gag ggc cca aac act ggt ggc 192 
Asp His Lys Arg Ala Tyr Asp Asn Asp Glu Gly Pro Asn Thr Gly Gly 
50 55 60 

atg ggt get tat gcg ccg ctt cct tgg ctg cct gaa gat ggc gtc cag 240 
Met Gly Ala Tyr Ala Pro Leu Pro Trp Leu Pro Glu Asp Gly Val Gin 
65 70 75 80 

cgc att gtc gat gag gtc tgc gtt cct gtt get cgt gag atg gtg gca 288 
Arg lie Val Asp Glu Val Cys Val Pro Val Ala Arg Glu Met Val Ala 
85 90 95 

cgt ggt tgc gcg tac tec ggt ctg ctt tac gca ggt ate gca tgg ggt 33 6 
Arg Gly Cys Ala Tyr Ser Gly Leu Leu Tyr Ala Gly lie Ala Trp Gly 
100 105 110 

gca gaa ggc cct gca gta gtg gag ttc aac tgc cgc ttc ggc gat cca 384 
Ala Glu Gly Pro Ala Val Val Glu Phe Asn Cys Arg Phe Gly Asp Pro 
115 120 125 

gaa acc cag get gta ctg gca eta ctg aag act cct eta gca gta ctg 432 
Glu Thr Gin Ala Val Leu Ala Leu Leu Lys Thr Pro Leu Ala Val Leu 
130 135 140 

etc aac gca gtt get act gga acc ttg gca gag cag cca gca ctg gag 480 
Leu Asn Ala Val Ala Thr Gly Thr Leu Ala Glu Gin Pro Ala Leu Glu 
145 150 155 160 

tgg gag gat get tac gec ctg act gtg gtg ttg get tct tac aac tac 528 
Trp Glu Asp Ala Tyr Ala Leu Thr Val Val Leu Ala Ser Tyr Asn Tyr 
165 170 175 

cca gag gca cct cgt act ggt gat gtc ate cgc aac get gat gca gat 57 6 
Pro Glu Ala Pro Arg Thr Gly Asp Val lie Arg Asn Ala Asp Ala Asp 
180 185 190 

aac gtt ctt cac get ggt acc gca etc aat get gaa ggc gag ctg gtc 624 
Asn Val Leu His Ala Gly Thr Ala Leu Asn Ala Glu Gly Glu Leu Val 
195 200 205 

tct gcg ggc ggt cgt gtt ctt aac gtg ate ggt gtg ggt gag acc ctg 672 
Ser Ala Gly Gly Arg Val Leu Asn Val lie Gly Val Gly Glu Thr Leu 
210 215 220 

gag get gca cgc gat aac gcg tac acc acc ate aag gac att gaa ctt 720 
Glu Ala Ala Arg Asp Asn Ala Tyr Thr Thr lie Lys Asp lie Glu Leu 
225 230 235 240 
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gag gga age cac tac cgc age gat ate gca ttg get gca tta gag ggt 7 68 
Glu Gly Ser His Tyr Arg Ser Asp lie Ala Leu Ala Ala Leu Glu Gly 
245 250 255 

cgt ate teg ate taaaagcagt aegcagatag get 803 
Arg lie Ser lie 
260 



<210> 906 
<211> 260 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 906 

Asp Arg Ala Ala Ala Arg Ala His Val Asp Ala Val Leu Glu Gly Gly 
15 10 15 

Asn Pro Val Leu Leu Glu Ser Phe Leu Asp Gly Pro Glu Val Ser Leu 
20 25 30 

Phe Phe Leu Val Asp Gly Glu Thr Val Val Pro Leu Leu Pro Ala Gin 
35 40 45 

Asp His Lys Arg Ala Tyr Asp Asn Asp Glu Gly Pro Asn Thr Gly Gly 
50 55 60 

Met Gly Ala Tyr Ala Pro Leu Pro Trp Leu Pro Glu Asp Gly Val Gin 
65 70 75 80 

Arg lie Val Asp Glu Val Cys Val Pro Val Ala Arg Glu Met Val Ala 
85 90 95 

Arg Gly Cys Ala Tyr Ser Gly Leu Leu Tyr Ala Gly lie Ala Trp Gly 
100 105 110 

Ala Glu Gly Pro Ala Val Val Glu Phe Asn Cys Arg Phe Gly Asp Pro 
115 120 125 

Glu Thr Gin Ala Val Leu Ala Leu Leu Lys Thr Pro Leu Ala Val Leu 
130 135 140 

Leu Asn Ala Val Ala Thr Gly Thr Leu Ala Glu Gin Pro Ala Leu Glu 
145 150 155 160 

Trp Glu Asp Ala Tyr Ala Leu Thr Val Val Leu Ala Ser Tyr Asn Tyr 
165 170 175 

Pro Glu Ala Pro Arg Thr Gly Asp Val lie Arg Asn Ala Asp Ala Asp 
180 185 190 

Asn Val Leu His Ala Gly Thr Ala Leu Asn Ala Glu Gly Glu Leu Val 
195 200 205 

Ser Ala Gly Gly Arg Val Leu Asn Val lie Gly Val Gly Glu Thr Leu 
210 215 220 



Glu Ala Ala Arg Asp Asn Ala Tyr Thr Thr lie Lys Asp lie Glu Leu 
225 230 235 240 
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Glu Gly Ser His Tyr Arg Ser Asp lie Ala Leu Ala Ala Leu Glu Gly 
245 250 255 

Arg lie Ser lie 
260 



<210> 907 
<211> 714 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (691) 

<223> RXA02623 

<400> 907 

aatcctgaag aggaagaatc cgacgaagaa attgagacag aaactgaggc tgaagaaacc 60 

aatgatggtt ccgaggccga agaccgttaa catatctgtt gtg aat tct gac tct 115 

Val Asn Ser Asp Ser 
1 5 

acg acc acc att gtc gtg eta get tec gga aca ggc acc etc ctt cag 163 
Thr Thr Thr lie Val Val Leu Ala Ser Gly Thr Gly Thr Leu Leu Gin 
10 15 20 

tea etc att gaa gcg caa ggt acc tat teg ate gtg ggc gtt gtc tct 211 
Ser Leu lie Glu Ala Gin Gly Thr Tyr Ser lie Val Gly Val Val Ser 
25 30 35 

gac gtc gaa tgc cct gca ctt tec aga gee gca gat gca ggt att gat 259 
Asp Val Glu Cys Pro Ala Leu Ser Arg Ala Ala Asp Ala Gly lie Asp 
40 45 50 

act gca gtt gtt ccg ctt gga aaa gat cgt gca cag tgg aac cac gag 307 
Thr Ala Val Val Pro Leu Gly Lys Asp Arg Ala Gin Trp Asn His Glu 
55 60 65 

ctt gca gac gca gtt gca gta age gac cca gat ttg gtg gtc tct gcg 355 
Leu Ala Asp Ala Val Ala Val Ser Asp Pro Asp Leu Val Val Ser Ala 
70 75 80 85 

gga ttc atg aaa att ttg ggc gaa ggt ttc etc tea agg ttc ccg tec 403 
Gly Phe Met Lys lie Leu Gly Glu Gly Phe Leu Ser Arg Phe Pro Ser 
90 95 100 

cgc ate ate aac acc cac cca get tta ttg cct tct ttc cct ggt gee 451 
Arg lie lie Asn Thr His Pro Ala Leu Leu Pro Ser Phe Pro Gly Ala 
105 110 115 

cac gcg gtt cgc gat get ttg gca tac ggt gtg aaa gtg tea ggt teg 499 
His Ala Val Arg Asp Ala Leu Ala Tyr Gly Val Lys Val Ser Gly Ser 
120 125 130 

aca gtt cac ctt gtc gat get ggt gtg gat acc ggc cca att att get 547 
Thr Val His Leu Val Asp Ala Gly Val Asp Thr Gly Pro He He Ala 
135 140 145 



caa cga gca gtg ccg gta gaa gtg aat gat gat gaa tec age ctg cat 



595 
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Gln Arg Ala Val Pro Val Glu Val Asn Asp Asp Glu Ser Ser Leu His 
150 155 160 165 

gaa aga ate aag cag gtt gag cgt aaa etc att gta gaa gtc ctg aac 643 
Glu Arg lie Lys Gin Val Glu Arg Lys Leu lie Val Glu Val Leu Asn 
170 175 180 

age gtg gaa ttt teg cgt cag ggt ggc gta caa etc aac tgg aga ggc 691 
Ser Val Glu Phe Ser Arg Gin Gly Gly Val Gin Leu Asn Trp Arg Gly 
185 190 195 

taaatccttc atgagcgatg ate 714 



<210> 908 
<211> 197 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 908 

Val Asn Ser Asp Ser Thr Thr Thr lie Val Val Leu Ala Ser Gly Thr 
15 10 15 

Gly Thr Leu Leu Gin Ser Leu lie Glu Ala Gin Gly Thr Tyr Ser lie 
20 25 30 

Val Gly Val Val Ser Asp Val Glu Cys Pro Ala Leu Ser Arg Ala Ala 
35 40 45 

Asp Ala Gly lie Asp Thr Ala Val Val Pro Leu Gly Lys Asp Arg Ala 
50 55 60 

Gin Trp Asn His Glu Leu Ala Asp Ala Val Ala Val Ser Asp Pro Asp 
65 70 75 80 

Leu Val Val Ser Ala Gly Phe Met Lys lie Leu Gly Glu Gly Phe Leu 
85 90 95 

Ser Arg Phe Pro Ser Arg lie lie Asn Thr His Pro Ala Leu Leu Pro 
100 105 110 

Ser Phe Pro Gly Ala His Ala Val Arg Asp Ala Leu Ala Tyr Gly Val 
115 120 125 

Lys Val Ser Gly Ser Thr Val His Leu Val Asp Ala Gly Val Asp Thr 
130 135 140 

Gly Pro lie lie Ala Gin Arg Ala Val Pro Val Glu Val Asn Asp Asp 
145 150 155 160 

Glu Ser Ser Leu His Glu Arg lie Lys Gin Val Glu Arg Lys Leu lie 
165 170 175 

Val Glu Val Leu Asn Ser Val Glu Phe Ser Arg Gin Gly Gly Val Gin 
180 185 190 

Leu Asn Trp Arg Gly 
195 



<210> 909 
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<211> 1347 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<22-l> CDS 

<222> (101) . . (1324) 

<223> RXA01442 

<400> 909 

aattaagcaa cctttttaac aggtttagag ctttcacgag gtggcgtcag ataaagtgaa 60 

caccaatatt tctgacatct tccaacggag gctaaaaggc atg tac ate cca gag 115 

Met Tyr lie Pro Glu 
1 5 

teg ate ggc ace cct ttg ace ccc aat gec acg aaa gtg atg ctg ctg 163 
Ser lie Gly Thr Pro Leu Thr Pro Asn Ala Thr Lys Val Met Leu Leu 
10 15 20 

gga tea gga gaa tta ggc aaa gaa gta gec ate get ttc cag cgt etc 211 
Gly Ser Gly Glu Leu Gly Lys Glu Val Ala lie Ala Phe Gin Arg Leu 
25 30 35 

ggc ctg gaa gtc cat gca gtt gat cgc tac gaa cat gee cca gec cac 259 
Gly Leu Glu Val His Ala Val Asp Arg Tyr Glu His Ala Pro Ala His 
40 45 50 

cag gtc get cac ttc tec tat gtc ate gac atg aca gat gca gee cag 307 
Gin Val Ala His Phe Ser Tyr Val lie Asp Met Thr Asp Ala Ala Gin 
55 60 65 

gtg egg gaa ttg gtg gag cgt gtg cgc cca gat ttt gtc att cct gaa 355 
Val Arg Glu Leu Val Glu Arg Val Arg Pro Asp Phe Val lie Pro Glu 
70 75 80 85 

ate gaa gca ctg gca ace gat gaa ctg gtg aag ate gaa gaa gag ggg 403 
lie Glu Ala Leu Ala Thr Asp Glu Leu Val Lys lie Glu Glu Glu Gly 
90 95 100 

eta get acc ate gtg ccc act gca cgt gca gee aag ctg acc atg aac 451 
Leu Ala Thr lie Val Pro Thr Ala Arg Ala Ala Lys Leu Thr Met Asn 
105 110 115 

cgc gaa ggc ate cgc aag ctg gcg gca gag gaa ctg ggt ctt cca acc 499 
Arg Glu Gly lie Arg Lys Leu Ala Ala Glu Glu Leu Gly Leu Pro Thr 
120 125 130 

tec aac tat gag ttc tgc tec act ttc gag gaa ttc tec gca get get 547 
Ser Asn Tyr Glu Phe Cys Ser Thr Phe Glu Glu Phe Ser Ala Ala Ala 
135 140 145 

gaa aag ctt ggt tac ccc aac gtg gtg aaa cca gtg atg agt tct tec 595 
Glu Lys Leu Gly Tyr Pro Asn Val Val Lys Pro Val Met Ser Ser Ser 
150 155 160 165 

ggc aag ggc caa tct gtt ttg cgt agt tea gac gat ctg cag gca gca 643 
Gly Lys Gly Gin Ser Val Leu Arg Ser Ser Asp Asp Leu Gin Ala Ala 
170 175 180 



tgg gat tat gcg atg age ggt gca cgc gtg gec aac tec cgc gtc ate 



691 
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Trp Asp Tyr Ala Met Ser Gly Ala Arg Val Ala Asn Ser Arg Val He 
185 190 195 

gtg gaa get ttc gtg gaa ttc gat tac gag ate ace ctg ttg aca gta 739 
Val Glu Ala Phe Val Glu Phe Asp Tyr Glu He Thr Leu Leu Thr Val 
200 205 210 

agg tec ate gat ccc ace acc tct aag cct gcg acc tgg ttc tgt gag 787 
Arg Ser He Asp Pro Thr Thr Ser Lys Pro Ala Thr Trp Phe Cys Glu 
215 220 225 

ccc att ggg cac cgc caa gaa gac ggc gac tac gtg gaa tec tgg cag 83 5 
Pro He Gly His Arg Gin Glu Asp Gly Asp Tyr Val Glu Ser Trp Gin 
230 235 240 245 

cca atg gag atg act cct cgc gcg ctg gaa aac gca cgc tea gta gec 883 
Pro Met Glu Met Thr Pro Arg Ala Leu Glu Asn Ala Arg Ser Val Ala 
250 255 260 

gca cgc ate acc aac gca ttg ggc gga cgc ggc gta ttt ggt gtg gag 931 
Ala Arg He Thr Asn Ala Leu Gly Gly Arg Gly Val Phe Gly Val Glu 
265 270 275 

etc ttt gtc tec ggc gat gac gtg tac ttc tct gaa gtc tec cca cgc 979 
Leu Phe Val Ser Gly Asp Asp Val Tyr Phe Ser Glu Val Ser Pro Arg 
280 285 290 

cca cac gac acc ggc ctt gtc acc ctt gee acc cag cgt ttc tct gaa 1027 
Pro His Asp Thr Gly Leu Val Thr Leu Ala Thr Gin Arg Phe Ser Glu 
295 300 305 

ttt gaa etc cac gee aag gca att ctg gga ttg cct gtt gat gtc acc 1075 
Phe Glu Leu His Ala Lys Ala He Leu Gly Leu Pro Val Asp Val Thr 
310 315 320 325 

ctg att tct cca ggt gee tec get gtc ate tac ggt ggc ate gaa tct 1123 
Leu He Ser Pro Gly Ala Ser Ala Val He Tyr Gly Gly He Glu Ser 
330 335 340 

gaa ggc gtg age tac acc ggg ttg get gaa gcg ctg gca gtg get gaa 1171 
Glu Gly Val Ser Tyr Thr Gly Leu Ala Glu Ala Leu Ala Val Ala Glu 
345 350 355 

act gat ctt cgt ate ttt gee aag cca gag gee ttc acc aag cgt cgc 1219 
Thr Asp Leu Arg He Phe Ala Lys Pro Glu Ala Phe Thr Lys Arg Arg 
360 365 370 

atg ggt gtt gca gtg tec acc get gag gat gtg get gca gee agg gac 1267 
Met Gly Val Ala Val Ser Thr Ala Glu Asp Val Ala Ala Ala Arg Asp 
375 380 385 

cgc gee act ttg get gee gcg gcg ate aag gtt cat cca gga aat tec 1315 
Arg Ala Thr Leu Ala Ala Ala Ala He Lys Val His Pro Gly Asn Ser 
390 395 400 405 

gca gag get taacatgctg ggaaagcatc ggg 1347 
Ala Glu Ala 
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<211> 408 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 910 

Met Tyr lie Pro Glu Ser lie Gly Thr Pro Leu Thr Pro Asn Ala Thr 
15 10 15 

Lys Val Met Leu Leu Gly Ser Gly Glu Leu Gly Lys Glu Val Ala He 
20 25 30 

Ala Phe Gin Arg Leu Gly Leu Glu Val His Ala Val Asp Arg Tyr Glu 
35 40 45 

His Ala Pro Ala His Gin Val Ala His Phe Ser Tyr Val He Asp Met 
50 55 60 

Thr Asp Ala Ala Gin Val Arg Glu Leu Val Glu Arg Val Arg Pro Asp 
65 70 75 80 

Phe Val He Pro Glu He Glu Ala Leu Ala Thr Asp Glu Leu Val Lys 
85 90 95 

He Glu Glu Glu Gly Leu Ala Thr He Val Pro Thr Ala Arg Ala Ala 
100 105 110 

Lys Leu Thr Met Asn Arg Glu Gly He Arg Lys Leu Ala Ala Glu Glu 
115 120 125 

Leu Gly Leu Pro Thr Ser Asn Tyr Glu Phe Cys Ser Thr Phe Glu Glu 
130 135 140 

Phe Ser Ala Ala Ala Glu Lys Leu Gly Tyr Pro Asn Val Val Lys Pro 
145 150 155 160 

Val Met Ser Ser Ser Gly Lys Gly Gin Ser Val Leu Arg Ser Ser Asp 
165 170 175 

Asp Leu Gin Ala Ala Trp Asp Tyr Ala Met Ser Gly Ala Arg Val Ala 
180 185 190 

Asn Ser Arg Val He Val Glu Ala Phe Val Glu Phe Asp Tyr Glu He 
195 200 205 

Thr Leu Leu Thr Val Arg Ser He Asp Pro Thr Thr Ser Lys Pro Ala 
210 215 220 

Thr Trp Phe Cys Glu Pro He Gly His Arg Gin Glu Asp Gly Asp Tyr 
225 230 235 240 

Val Glu Ser Trp Gin Pro Met Glu Met Thr Pro Arg Ala Leu Glu Asn 
245 250 255 

Ala Arg Ser Val Ala Ala Arg lie Thr Asn Ala Leu Gly Gly Arg Gly 
260 265 270 

Val Phe Gly Val Glu Leu Phe Val Ser Gly Asp Asp Val Tyr Phe Ser 
275 280 285 

Glu Val Ser Pro Arg Pro His Asp Thr Gly Leu Val Thr Leu Ala Thr 
290 295 300 
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Gln Arg Phe Ser 
305 

Pro Val Asp Val 



Gly Gly lie Glu 
340 

Leu Ala Val Ala 
355 

Phe Thr Lys Arg 
370 

Ala Ala Ala Arg 
385 

His Pro Gly Asn 



Glu Phe Glu Leu 
310 

Thr Leu lie Ser 
325 

Ser Glu Gly Val 



Glu Thr Asp Leu 
360 

Arg Met Gly Val 
375 

Asp Arg Ala Thr 
390 

Ser Ala Glu Ala 
405 



His Ala Lys Ala 
315 

Pro Gly Ala Ser 
330 

Ser Tyr Thr Gly 
345 

Arg lie Phe Ala 



Ala Val Ser Thr 
380 

Leu Ala Ala Ala 
395 



lie Leu Gly Leu 
320 

Ala Val lie Tyr 
335 

Leu Ala Glu Ala 
350 

Lys Pro Glu Ala 
365 

Ala Glu Asp Val 



Ala lie Lys Val 
400 



<210> 911 
<211> 2409 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2386) 
<223> RXN00537 

<400> 911 

acccggaaca tgccgtcgaa aagctaaccg gcccatctat tgatggcctg gagctgttcc 60 



tgtccgccgt tggcaccatc gcggcttaag aggagtaaat atg age act ttt gtc 

Met Ser Thr Phe Val 
1 5 



115 



aat gac acc gtc gaa gac gca ate aag ace cct gag ctg gat cag cca 
Asn Asp Thr Val Glu Asp Ala lie Lys Thr Pro Glu Leu Asp Gin Pro 
10 15 20 



163 



ttt gag get ctt ggt ctg aaa gac gac gag tac gcg cgc ate aag gaa 
Phe Glu Ala Leu Gly Leu Lys Asp Asp Glu Tyr Ala Arg lie Lys Glu 
25 30 35 



211 



ate ctt ggc cgc cgc cca acc gac gee gag ctg acc gtt tac tec gtc 
lie Leu Gly Arg Arg Pro Thr Asp Ala Glu Leu Thr Val Tyr Ser Val 
40 45 50 



259 



atg tgg teg gag cac tgc tec tac aag tec tec aag gtt cac ctg cgt 
Met Trp Ser Glu His Cys Ser Tyr Lys Ser Ser Lys Val His Leu Arg 
55 60 65 



307 



tac ttc ggt gaa acc acc act gag gaa atg get tec aag att ctt gee 
Tyr Phe Gly Glu Thr Thr Thr Glu Glu Met Ala Ser Lys lie Leu Ala 
70 75 80 85 



355 



ggc ate ggc gag aac get ggt gtg gtc gac ate gga gac ggc aac gee 



403 



BGI-121CP 



-1215- 



Gly He Gly Glu Asn Ala Gly Val Val Asp He Gly Asp Gly Asn Ala 
90 95 * 100 

gtg acc ttc cgc gtg gag tec cac aac cac cca tec ttc gta gag cca 451 
Val Thr Phe Arg Val Glu Ser His Asn His Pro Ser Phe Val Glu Pro 
105 110 115 

cac cag ggc get gcg acc ggc gtc ggc ggc ate gtc cgc gac att atg 499 
His Gin Gly Ala Ala Thr Gly Val Gly Gly He Val Arg Asp He Met 
120 125 130 

get atg ggc gca cgc cca ate get gtg atg gat cag ctg cgt ttc ggt 547 
Ala Met Gly Ala Arg Pro He Ala Val Met Asp Gin Leu Arg Phe Gly 
135 140 145 

gca ctg gac aac cca gac acc cag cgt gtg ttt cct ggc gtt gtt gac 595 
Ala Leu Asp Asn Pro Asp Thr Gin Arg Val Phe Pro Gly Val Val Asp 
150 155 160 165 

ggc att tec cat tac ggc aac tgc etc ggc ctg cca aac ate ggt ggc 643 
Gly He Ser His Tyr Gly Asn Cys Leu Gly Leu Pro Asn He Gly Gly 
170 175 180 

gaa acc gtc ttc gac gat tec tac gca ggt aac cca ctg gtc aac gca 691 
Glu Thr Val Phe Asp Asp Ser Tyr Ala Gly Asn Pro Leu Val Asn Ala 
185 190 195 

ctg tgc gtg ggt acc etc aag gtg gaa gac etc aag ctt gca ttc gca 739 
Leu Cys Val Gly Thr Leu Lys Val Glu Asp Leu Lys Leu Ala Phe Ala 
200 205 210 

tec ggc acc ggc aac aag gtg ate ctg ttc ggt tec cgc acc ggc ctt 787 
Ser Gly Thr Gly Asn Lys Val He Leu Phe Gly Ser Arg Thr Gly Leu 
215 220 225 

gat ggc ate ggt ggc gtg tec gtc ctg ggt tec gca tec ttc gaa gaa 835 
Asp Gly He Gly Gly Val Ser Val Leu Gly Ser Ala Ser Phe Glu Glu 
230 235 240 245 

ggc gaa gag cgc aag etc cca get gtt cag gtt ggc gat cct ttc gca 883 
Gly Glu Glu Arg Lys Leu Pro Ala Val Gin Val Gly Asp Pro Phe Ala 
250 255 260 

gag aag gta etc ate gag tgc tgc etc gag ctg tac aag get ggc gtc 931 
Glu Lys Val Leu He Glu Cys Cys Leu Glu Leu Tyr Lys Ala Gly Val 
265 270 275 

gtg gtc ggt att cag gac etc ggt ggc ggc gga ctt gcg tgt gca acc 979 
Val Val Gly He Gin Asp Leu Gly Gly Gly Gly Leu Ala Cys Ala Thr 
280 285 290 

tct gag ctg gca gee gca ggc gac ggc ggc atg cgc gtc aac eta gac 1027 
Ser Glu Leu Ala Ala Ala Gly Asp Gly Gly Met Arg Val Asn Leu Asp 
295 300 305 

aac gtc cca ctg cgc gca gag aac atg tct gca get gaa ate ctg get 1075 
Asn Val Pro Leu Arg Ala Glu Asn Met Ser Ala Ala Glu He Leu Ala 
310 315 320 325 

tec gag tec cag gag cgc atg tgt get gtt gtc acc cct gaa aac gtt 1123 
Ser Glu Ser Gin Glu Arg Met Cys Ala Val Val Thr Pro Glu Asn Val 
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330 335 340 

gag cgt ttc etc gag ate tgt gca aag tgg gat gtc acc tgc gca gaa 1171 
Glu Arg Phe Leu Glu lie Cys Ala Lys Trp Asp Val Thr Cys Ala Glu 
345 350 355 

ate ggc gaa gtt acc gac gag aag gac cgc tac gtt gtg gtc cac aac 1219 
lie Gly Glu Val Thr Asp Glu Lys Asp Arg Tyr Val Val Val His Asn 
360 365 370 

ggt gaa gtt gtt ate gac gca cct cca tea acc ate gat gaa ggc cct 1267 
Gly Glu Val Val lie Asp Ala Pro Pro Ser Thr lie Asp Glu Gly Pro 
375 380 385 

gtc tac aac cgc cca gtt get cgc cct gag aac cag gac gaa ctg cag 1315 
Val Tyr Asn Arg Pro Val Ala Arg Pro Glu Asn Gin Asp Glu Leu Gin 
390 395 400 405 

etc gaa ggc gag ate get cgc cca gtc gac gtt gaa gag ate aag get 13 63 
Leu Glu Gly Glu lie Ala Arg Pro Val Asp Val Glu Glu lie Lys Ala 
410 415 420 

get tgg ctg aag ctt gtc get tea cca gca ctt gca tec cgc gcg ttt 1411 
Ala Trp Leu Lys Leu Val Ala Ser Pro Ala Leu Ala Ser Arg Ala Phe 
425 430 435 

ate acc gag cag tac gac cgc tac gtc cgc ggc aac acc gtt cag gca 1459 
lie Thr Glu Gin Tyr Asp Arg Tyr Val Arg Gly Asn Thr Val Gin Ala 
440 445 450 

aag aac gee aat get ggc gtc ttg cgt ate gac gaa gag acc aac cgt 1507 
Lys Asn Ala Asn Ala Gly Val Leu Arg lie Asp Glu Glu Thr Asn Arg 
455 460 465 

ggc gtt gcg ate tec gee gac gca tec ggc cgt tac acc aag etc gag 1555 
Gly Val Ala lie Ser Ala Asp Ala Ser Gly Arg Tyr Thr Lys Leu Glu 
470 475 480 485 

cca aac act ggc gcg cag ctt gca ctg get gag get tac cgc aac gtg 1603 
Pro Asn Thr Gly Ala Gin Leu Ala Leu Ala Glu Ala Tyr Arg Asn Val 
490 495 500 

gtc tec acc ggt gca cgc cca gtg get gtc acc aac tgc ctg aac ttc 1651 
Val Ser Thr Gly Ala Arg Pro Val Ala Val Thr Asn Cys Leu Asn Phe 
505 510 515 

ggt tec cca gaa aac get ggt gtt atg tgg cag ttc aag gaa gca gtc 1699 
Gly Ser Pro Glu Asn Ala Gly Val Met Trp Gin Phe Lys Glu Ala Val 
520 525 530 

cac ggt ctg gca gac gga tec aag ctt ttg ggc att cca gtg tec ggc 1747 
His Gly Leu Ala Asp Gly Ser Lys Leu Leu Gly lie Pro Val Ser Gly 
535 540 545 

ggt aac gtc tec ttc tac aac cag act ggt gac gag ccc ate ctg cca 1795 
Gly Asn Val Ser Phe Tyr Asn Gin Thr Gly Asp Glu Pro lie Leu Pro 
550 555 560 565 ' 

acc cca gtc gtg ggt gtt ttg gga gtc ttg gac aac gtc gag cag age 1843 
Thr Pro Val Val Gly Val Leu Gly Val Leu Asp Asn Val Glu Gin Ser 
570 575 580 
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atc ggc aac gtc etc cca tec gag gac aac gat etc tac etc ctg ggt 1891 
lie Gly Asn Val Leu Pro Ser Glu Asp Asn Asp Leu Tyr Leu Leu Gly 
585 590 595 

gag acc ttc gat gag ttc ggt ggc tec ate tgg cag cag gtt tct ggc 1939 
Glu Thr Phe Asp Glu Phe Gly Gly Ser lie Trp Gin Gin Val Ser Gly 
600 605 610 

get ggc etc aac ggt ctg cca cca gta gtt gac ctg etc aac gag cag 1987 
Ala Gly Leu Asn Gly Leu Pro Pro Val Val Asp Leu Leu Asn Glu Gin 
615 620 625 

cgt ctt gca gac ctg ttc gtc ggt tct gat ctg ttt get gca tec cac 2035 
Arg Leu Ala Asp Leu Phe Val Gly Ser Asp Leu Phe Ala Ala Ser His 
630 635 640 645 

gat ctg tct gag ggc ggc ctt ggc cag acc etc gca gag ctt gcg ate 2083 
Asp Leu Ser Glu Gly Gly Leu Gly Gin Thr Leu Ala Glu Leu Ala lie 
650 655 660 

cac cag aaa aag gga atg gat gtt gat etc tec cag ate cac cca tec 2131 
His Gin Lys Lys Gly Met Asp Val Asp Leu Ser Gin lie His Pro Ser 
665 670 675 

ctg ttc acc tea ctg ttt get gag tec get tec cgc ate gtg gtt gca 2179 
Leu Phe Thr Ser Leu Phe Ala Glu Ser Ala Ser Arg lie Val Val Ala 
680 685 690 

acc aac cgc ggc gaa gag ttg gaa aag cgc gca gca gag ctg ggt gtt 2227 
Thr Asn Arg Gly Glu Glu Leu Glu Lys Arg Ala Ala Glu Leu Gly Val 
695 700 705 

cca gtg ttc aag ctg ggc tgc acc aac gat tea gee gtc ate get gtc 2275 
Pro Val Phe Lys Leu Gly Cys Thr Asn Asp Ser Ala Val lie Ala Val 
710 715 720 725 

aag ggc gca gac gtt gag ttc act gtt tec gtg gag gaa etc cgc gaa 2323 
Lys Gly Ala Asp Val Glu Phe Thr Val Ser Val Glu Glu Leu Arg Glu 
730 735 740 

gca tgg acc aac act ttg cct gag gee ttc ggt cac gca gtt gga get 2371 
Ala Trp Thr Asn Thr Leu Pro Glu Ala Phe Gly His Ala Val Gly Ala 
745 750 755 

aac gca gta gtt gca taattttctg ctgtgaagcc ggg 2409 
Asn Ala Val Val Ala 
760 



<210> 912 
<211> 762 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 912 

Met Ser Thr Phe Val Asn Asp Thr Val Glu Asp Ala lie Lys Thr Pro 
15 10 15 

Glu Leu Asp Gin Pro Phe Glu Ala Leu Gly Leu Lys Asp Asp Glu Tyr 
20 25 30 
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Ala Arg lie Lys 
35 

Thr Val Tyr Ser 
50 

Lys Val His Leu 
65 

Ser Lys lie Leu 



Gly Asp Gly Asn 
100 

Ser Phe Val Glu 
115 

Val Arg Asp lie 
130 

Gin Leu Arg Phe 
145 

Pro Gly Val Val 



Pro Asn lie Gly 
180 

Pro Leu Val Asn 
195 

Lys Leu Ala Phe 
210 

Ser Arg Thr Gly 
225 

Ala Ser Phe Glu 



Gly Asp Pro Phe 
260 

Tyr Lys Ala Gly 
275 

Leu Ala Cys Ala 
290 

Arg Val Asn Leu 
305 

Ala Glu lie Leu 



Thr Pro Glu Asn 
340 



Glu lie Leu Gly 
40 

Val Met Trp Ser 
55 

Arg Tyr Phe Gly 
70 

Ala Gly lie Gly 
85 

Ala Val Thr Phe 



Pro His Gin Gly 
120 

Met Ala Met Gly 
135 

Gly Ala Leu Asp 
150 

Asp Gly lie Ser 
165 

Gly Glu Thr Val 



Ala Leu Cys Val 
200 

Ala Ser Gly Thr 
215 

Leu Asp Gly lie 
230 

Glu Gly Glu Glu 
245 

Ala Glu Lys Val 



Val Val Val Gly 
280 

Thr Ser Glu Leu 
295 

Asp Asn Val Pro 
310 

Ala Ser Glu Ser 
325 

Val Glu Arg Phe 



Arg Arg Pro Thr 



Glu His Cys Ser 
60 

Glu Thr Thr Thr 
75 

Glu Asn Ala Gly 
90 

Arg Val Glu Ser 
105 

Ala Ala Thr Gly 



Ala Arg Pro lie 
140 

Asn Pro Asp Thr 
155 

His Tyr Gly Asn 
170 

Phe Asp Asp Ser 
185 

Gly Thr Leu Lys 



Gly Asn Lys Val 
220 

Gly Gly Val Ser 
235 

Arg Lys Leu Pro 
250 

Leu lie Glu Cys 
265 

lie Gin Asp Leu 



Ala Ala Ala Gly 
300 

Leu Arg Ala Glu 
315 

Gin Glu Arg Met 
330 

Leu Glu lie Cys 
345 



Asp Ala Glu Leu 
45 

Tyr Lys Ser Ser 



Glu Glu Met Ala 
80 

Val Val Asp lie 
95 

His Asn His Pro 
110 

Val Gly Gly He 
125 

Ala Val Met Asp 



Gin Arg Val Phe 
160 

Cys Leu Gly Leu 
175 

Tyr Ala Gly Asn 
190 

Val Glu Asp Leu 
205 

He Leu Phe Gly 



Val Leu Gly Ser 
240 

Ala Val Gin Val 
255 

Cys Leu Glu Leu 
270 

Gly Gly Gly Gly 
285 

Asp Gly Gly Met 



Asn Met Ser Ala 
320 

Cys Ala Val Val 
335 

Ala Lys Trp Asp 
350 
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Val Thr Cys Ala 
355 

Val Val Val His 
370 

lie Asp Glu Gly 
385 

Gin Asp Glu Leu 



Glu Glu lie Lys 
420 

Ala Ser Arg Ala 
435 

Asn Thr Val Gin 
450 

Glu Glu Thr Asn 
465 

Tyr Thr Lys Leu 



Ala Tyr Arg Asn 
500 

Asn Cys Leu Asn 
515 

Phe Lys Glu Ala 
530 

lie Pro Val Ser 
545 

Glu Pro lie Leu 



Asn Val Glu Gin 
580 

Leu Tyr Leu Leu 
595 

Gin Gin Val Ser 
610 

Leu Leu Asn Glu 
625 

Phe Ala Ala Ser 



Ala Glu Leu Ala 
660 



Glu lie Gly Glu 
360 

Asn Gly Glu Val 
375 

Pro Val Tyr Asn 
390 

Gin Leu Glu Gly 
405 

Ala Ala Trp Leu 



Phe lie Thr Glu 
440 

Ala Lys Asn Ala 
455 

Arg Gly Val Ala 
470 

Glu Pro Asn Thr 
485 

Val Val Ser Thr 



Phe Gly Ser Pro 
520 

Val His Gly Leu 
535 

Gly Gly Asn Val 
550 

Pro Thr Pro Val 
565 

Ser lie Gly Asn 



Gly Glu Thr Phe 
600 

Gly Ala Gly Leu 
615 

Gin Arg Leu Ala 
630 

His Asp Leu Ser 
645 

lie His Gin Lys 



Val Thr Asp Glu 



Val lie Asp Ala 
380 

Arg Pro Val Ala 
395 

Glu lie Ala Arg 
410 

Lys Leu Val Ala 
425 

Gin Tyr Asp Arg 



Asn Ala Gly Val 
460 

lie Ser Ala Asp 
475 

Gly Ala Gin Leu 
490 

Gly Ala Arg Pro 
505 

Glu Asn Ala Gly 



Ala Asp Gly Ser 
540 

Ser Phe Tyr Asn 
555 

Val Gly Val Leu 
570 

Val Leu Pro Ser 
585 

Asp Glu Phe Gly 



Asn Gly Leu Pro 
620 

Asp Leu Phe Val 
635 

Glu Gly Gly Leu 
650 

Lys Gly Met Asp 
665 



Lys Asp Arg Tyr 
365 

Pro Pro Ser Thr 



Arg Pro Glu Asn 
400 

Pro Val Asp Val 
415 

Ser Pro Ala Leu 
430 

Tyr Val Arg Gly 
445 

Leu Arg lie Asp 



Ala Ser Gly Arg 
480 

Ala Leu Ala Glu 
495 

Val Ala Val Thr 
510 

Val Met Trp Gin 
525 

Lys Leu Leu Gly 



Gin Thr Gly Asp 
560 

Gly Val Leu Asp 
575 

Glu Asp Asn Asp 
590 

Gly Ser lie Trp 
605 

Pro Val Val Asp 



Gly Ser Asp Leu 
640 

Gly Gin Thr Leu 
655 

Val Asp Leu Ser 
670 



Gin lie His Pro Ser Leu Phe Thr Ser Leu Phe Ala Glu Ser Ala Ser 
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675 680 685 

Arg lie Val Val Ala Thr Asn Arg Gly Glu Glu Leu Glu Lys Arg Ala 
690 695 700 

Ala Glu Leu Gly Val Pro Val Phe Lys Leu Gly Cys Thr Asn Asp Ser 
705 710 715 720 

Ala Val lie Ala Val Lys Gly Ala Asp Val Glu Phe Thr Val Ser Val 
725 730 735 

Glu Glu Leu Arg Glu Ala Trp Thr Asn Thr Leu Pro Glu Ala Phe Gly 
740 . 745 750 

His Ala Val Gly Ala Asn Ala Val Val Ala 
755 760 



<210> 913 
<211> 638 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (54) . . (638) 

<223> FRXA02805 

<400> 913 

tgtgatggat cagctgcgtt tcgggtgcac tggacaaccc agacacccag cgtgtg ttt 59 

Val Phe 
1 

cct ggc gtt gtt gac ggc att tec cat tac ggc aac tgc etc ggc ctg 107 
Pro Gly Val Val Asp Gly lie Ser His Tyr Gly Asn Cys Leu Gly Leu 
5 10 15 

cca aac ate ggt ggc gaa ace gtc ttc gac gat tec tac gca ggt aac 155 
Pro Asn lie Gly Gly Glu Thr Val Phe Asp Asp Ser Tyr Ala Gly Asn 
20 25 30 

cca ctg gtc aac gca ctg tgc gtg ggt acc etc aag gtg gaa gac etc 203 
Pro Leu Val Asn Ala Leu Cys Val Gly Thr Leu Lys Val Glu Asp Leu 
35 40 45 50 

aag ctt gca ttc gca tec ggc acc ggc aac aag gtg ate ctg ttc ggt 251 
Lys Leu Ala Phe Ala Ser Gly Thr Gly Asn Lys Val lie Leu Phe Gly 
55 60 65 

tec cgc acc ggc ctt gat ggc ate ggt ggc gtg tec gtc ctg ggt tec 299 
Ser Arg Thr Gly Leu Asp Gly He Gly Gly Val Ser Val Leu Gly Ser 
70 75 80 

gca tec ttc gaa gaa ggc gaa gag cgc aag etc cca get gtt cag gtt 347 
Ala Ser Phe Glu Glu Gly Glu Glu Arg Lys Leu Pro Ala Val Gin Val 
85 90 95 



ggc gat cct ttc gca gag aag gta etc ate gag tgc tgc etc gag ctg 395 
Gly Asp Pro Phe Ala Glu Lys Val Leu He Glu Cys Cys Leu Glu Leu 
100 105 110 
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tac aag get ggc gtc gtg gtc ggt att cag gac etc ggt ggc ggc gga 443 
Tyr Lys Ala Gly Val Val Val Gly lie Gin Asp Leu Gly Gly Gly Gly 
115 120 125 130 

ctt gcg tgt gca acc tct gag ctg gca gec gca ggc gac ggc ggc atg 491 
Leu Ala Cys Ala Thr Ser Glu Leu Ala Ala Ala Gly Asp Gly Gly Met 
135 140 145 

cgc gtc aac eta gac aac gtc cca ctg cgc gca gag aac atg tct gca 539 
Arg Val Asn Leu Asp Asn Val Pro Leu Arg Ala Glu Asn Met Ser Ala 
150 155 160 

get gaa ate ctg get tec gag tec cag gag cgc atg tgt get gtt gtc 587 
Ala Glu lie Leu Ala Ser Glu Ser Gin Glu Arg Met Cys Ala Val Val 
165 170 175 

acc cct gaa aac gtt gag cgt ttc etc gag ate tgt gca aag tgg gat 635 
Thr Pro Glu Asn Val Glu Arg Phe Leu Glu lie Cys Ala Lys Trp Asp 
180 185 190 

gtc 638 

Val 

195 



<210> 914 
<211> 195 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 914 

Val Phe Pro Gly Val Val Asp Gly lie Ser His Tyr Gly Asn Cys Leu 
15 10 15 

Gly Leu Pro Asn lie Gly Gly Glu Thr Val Phe Asp Asp Ser Tyr Ala 
20 25 30 

Gly Asn Pro Leu Val Asn Ala Leu Cys Val Gly Thr Leu Lys Val Glu 
35 40 45 

Asp Leu Lys Leu Ala Phe Ala Ser Gly Thr Gly Asn Lys Val lie Leu 
50 55 60 

Phe Gly Ser Arg Thr Gly Leu Asp Gly lie Gly Gly Val Ser Val Leu 
65 70 75 80 

Gly Ser Ala Ser Phe Glu Glu Gly Glu Glu Arg Lys Leu Pro Ala Val 
85 90 95 

Gin Val Gly Asp Pro Phe Ala Glu Lys Val Leu lie Glu Cys Cys Leu 
100 105 110 

Glu Leu Tyr Lys Ala Gly Val Val Val Gly lie Gin Asp Leu Gly Gly 
115 120 125 

Gly Gly Leu Ala Cys Ala Thr Ser Glu Leu Ala Ala Ala Gly Asp Gly 
130 135 140 

Gly Met Arg Val Asn Leu Asp Asn Val Pro Leu Arg Ala Glu Asn Met 
145 150 155 160 
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Ser Ala Ala Glu lie Leu Ala Ser Glu Ser Gin Glu Arg Met Cys Ala 
165 170 175 

Val Val Thr Pro Glu Asn Val Glu Arg Phe Leu Glu lie Cys Ala Lys 
180 185 190 

Trp Asp Val 
195 



<210> 915 
<211> 697 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (23) . . (697) 

<223> FRXA00537 

<400> 915 

caacagcact tgcatcccgc gcgtg tat cac cga gca gta ctg aac get acg 52 

Val Tyr His Arg Ala Val Leu Asn Ala Thr 
15 10 

tec gcg gca aca ccg ttc aag caa aag aac gec aat get ggc gtc ttg 100 
Ser Ala Ala Thr Pro Phe Lys Gin Lys Asn Ala Asn Ala Gly Val Leu 
15 20 25 

cgt ate gac gaa gag ace anc cgt ggc gtt gcg ate tec gee gac gca 148 
Arg lie Asp Glu Glu Thr Xaa Arg Gly Val Ala lie Ser Ala Asp Ala 
30 35 40 

tec ggc cgt tac ace aag etc gag cca aac act ggc gcg cag ctt gca 196 
Ser Gly Arg Tyr Thr Lys Leu Glu Pro Asn Thr Gly Ala Gin Leu Ala 
45 50 55 

ctg get gag get tac cgc aac gtg gtc tec acc ggt gca cgc cca gtg 244 
Leu Ala Glu Ala Tyr Arg Asn Val Val Ser Thr Gly Ala Arg Pro Val 
60 65 70 

get gtc acc aac tgc ctg aac ttc ggt tec cca gaa aac get ggt gtt 292 
Ala Val Thr Asn Cys Leu Asn Phe Gly Ser Pro Glu Asn Ala Gly Val 
75 80 85 90 

atg tgg cag ttc aag gaa gca gtc cac ggt ctg gca gac gga tec aag 340 
Met Trp Gin Phe Lys Glu Ala Val His Gly Leu Ala Asp Gly Ser Lys 
95 100 105 

ctt ttg ggc att cca gtg tec ggc ggt aac gtc tec ttc tac aac cag 388 
Leu Leu Gly lie Pro Val Ser Gly Gly Asn Val Ser Phe Tyr Asn Gin 
110 115 120 

act ggt gac gag ccc ate ctg cca acc cca gtc gtg ggt gtt ttg gga 436 
Thr Gly Asp Glu Pro lie Leu Pro Thr Pro Val Val Gly Val Leu Gly 
125 130 135 

gtc ttg gac aac gtc gag cag age ate ggc aac gtc etc cca tec gag 484 
Val Leu Asp Asn Val Glu Gin Ser lie Gly Asn Val Leu Pro Ser Glu 
140 145 150 
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gac aac gat etc tac etc ctg ggt gag ace ttc gat gag ttc ggt ggc 532 
Asp Asn Asp Leu Tyr Leu Leu Gly Glu Thr Phe Asp Glu Phe Gly Gly 
155 160 165 170 

tec ate tgg cag cag gtt tct ggc get ggc etc aac ggt ctg cca cca 580 
Ser lie Trp Gin Gin Val Ser Gly Ala Gly Leu Asn Gly Leu Pro Pro 
175 180 185 

gta gtt gac ctg etc aac gag cag cgt ctt gca gac ctg ttc gtc ggt 628 
Val Val Asp Leu Leu Asn Glu Gin Arg Leu Ala Asp Leu Phe Val Gly 
190 195 200 

tct gat ctg ttt get gca tec cac gat ctg tct gag ggc ggc ctt ggc 676 
Ser Asp Leu Phe Ala Ala Ser His Asp Leu Ser Glu Gly Gly Leu Gly 
205 210 215 

cag acc etc gca gag ctt gcg 697 
Gin Thr Leu Ala Glu Leu Ala 
220 225 



<210> 916 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 916 

Val Tyr His Arg Ala Val Leu Asn Ala Thr Ser Ala Ala Thr Pro Phe 
15 10 15 

Lys Gin Lys Asn Ala Asn Ala Gly Val Leu Arg lie Asp Glu Glu Thr 
20 25 30 

Xaa Arg Gly Val Ala lie Ser Ala Asp Ala Ser Gly Arg Tyr Thr Lys 
35 40 45 

Leu Glu Pro Asn Thr Gly Ala Gin Leu Ala Leu Ala Glu Ala Tyr Arg 
50 55 60 

Asn Val Val Ser Thr Gly Ala Arg Pro Val Ala Val Thr Asn Cys Leu 
65 70 75 80 

Asn Phe Gly Ser Pro Glu Asn Ala Gly Val Met Trp Gin Phe Lys Glu 
85 90 95 

Ala Val His Gly Leu Ala Asp Gly Ser Lys Leu Leu Gly lie Pro Val 
100 105 110 

Ser Gly Gly Asn Val Ser Phe Tyr Asn Gin Thr Gly Asp Glu Pro lie 
115 120 125 

Leu Pro Thr Pro Val Val Gly Val Leu Gly Val Leu Asp Asn Val Glu 
130 135 140 

Gin Ser lie Gly Asn Val Leu Pro Ser Glu Asp Asn Asp Leu Tyr Leu 
145 150 155 160 

Leu Gly Glu Thr Phe Asp Glu Phe Gly Gly Ser lie Trp Gin Gin Val 
165- 170 175 



Ser Gly Ala Gly Leu Asn Gly Leu Pro Pro Val Val Asp Leu Leu Asn 
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180 185 190 

Glu Gin Arg Leu Ala Asp Leu Phe Val Gly Ser Asp Leu Phe Ala Ala 
195 200 205 

Ser His Asp Leu Ser Glu Gly Gly Leu Gly Gin Thr Leu Ala Glu Leu 
210 215 220 



Ala 
225 



<210> 917 
<211> 302 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (279) 

<223> FRXA00561 

<400> 917 

etc ttc cca gat cca ccc ate cct gtt cac etc act tgt ttg ctg agt 48 
Leu Phe Pro Asp Pro Pro lie Pro Val His Leu Thr Cys Leu Leu Ser 
15 10 15 

ccc get tec cgc ate gtg gtt gca ace aac cgc ggc gaa gag ttg gaa 96 
Pro Ala Ser Arg lie Val Val Ala Thr Asn Arg Gly Glu Glu Leu Glu 
20 25 30 

aag cgc gca gca gag ctg ggt gtt cca gtg ttc aag ctg ggc tgc acc 144 
Lys Arg Ala Ala Glu Leu Gly Val Pro Val Phe Lys Leu Gly Cys Thr 
35 40 45 

aac gat tea gec gtc ate get gtc aag ggc gca gac gtt gag ttc act 192 
Asn Asp Ser Ala Val lie Ala Val Lys Gly Ala Asp Val Glu Phe Thr 
50 55 60 

gtt tec gtg gag gaa etc cgc gaa gca tgg acc aac act ttg cct gag 240 
Val Ser Val Glu Glu Leu Arg Glu Ala Trp Thr Asn Thr Leu Pro Glu 
65 70 75 80 

gec ttc ggt cac gca gtt gga get aac gca gta gtt gca taattttctg 289 
Ala Phe Gly His Ala Val Gly Ala Asn Ala Val Val Ala 
85 90 

ctgtgaagcc ggg 3 02 



<210> 918 
<211> 93 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 918 

Leu Phe Pro Asp Pro Pro lie Pro Val His Leu Thr Cys Leu Leu Ser 
15 10 15 

Pro Ala Ser Arg lie Val Val Ala Thr Asn Arg Gly Glu Glu Leu Glu 
20 25 30 



BGI-121CP 



-1225- 



Lys Arg Ala Ala Glu Leu Gly Val Pro Val Phe Lys Leu Gly Cys Thr 
35 40 45 

Asn Asp Ser Ala Val lie Ala Val Lys Gly Ala Asp Val Glu Phe Thr 
50 55 60 

Val Ser Val Glu Glu Leu Arg Glu Ala Trp Thr Asn Thr Leu Pro Glu 
65 70 75 80 

Ala Phe Gly His Ala Val Gly Ala Asn Ala Val Val Ala 
85 90 



<210> 919 
<211> 792 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (769) 

<223> RXA00541 

<400> 919 

atgattccgt caccgaagct gacctaaaga aaattgctga aaccctcctc gcaaacaccg 60 

tcatcgaaga cttcgatgtg gtgggagttg aggtcgcgaa gtg age gec aaa ate 115 

Val Ser Ala Lys lie 
1 5 

ggt gtc att acc ttc cca ggc acc ctt gac gat gta gat gca gca cgc 163 
Gly Val lie Thr Phe Pro Gly Thr Leu Asp Asp Val Asp Ala Ala Arg 
10 15 20 

get get cgc ate gca ggt gca gaa gta ate age ctg tgg cac get gac 211 
Ala Ala Arg lie Ala Gly Ala Glu Val lie Ser Leu Trp His Ala Asp 
25 30 35 

gag gat etc aag ggc gtc gac gca gtt gtc gtt ccc ggt gga ttc tec 259 
Glu Asp Leu Lys Gly Val Asp Ala Val Val Val Pro Gly Gly Phe Ser 
40 45 50 

tac ggc gat tac ctg cgc acc ggt gca ate tct gca ctg gcg cca gta 3 07 
Tyr Gly Asp Tyr Leu Arg Thr Gly Ala lie Ser Ala Leu Ala Pro Val 
55 60 65 

atg cag tec gtg att gag cag gee ggt aag ggt atg cca gtc ttg ggc 355 
Met Gin Ser Val lie Glu Gin Ala Gly Lys Gly Met Pro Val Leu Gly 
70 75 80 85 

att tgc aac ggc ttc cag ate etc acc gaa gca cgc ctg ctt cca ggc 403 
lie Cys Asn Gly Phe Gin lie Leu Thr Glu Ala Arg Leu Leu Pro Gly 
90 95 100 

gcg ctg acc cgc aac aag ggt ctg cac ttt cac tgt gta gac gca cac 451 
Ala Leu Thr Arg Asn Lys Gly Leu His Phe His Cys Val Asp Ala His 
105 110 115 



etc gtt gta gag aac aac acc act gca tgg acc aac act ttg gaa aag 
Leu Val Val Glu Asn Asn Thr Thr Ala Trp Thr Asn Thr Leu Glu Lys 



499 
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120 125 130 

ggt cag cag ate ctt att cct gca aag cac ggt gaa ggt cgc ttc cag 547 
Gly Gin Gin lie Leu He Pro Ala Lys His Gly Glu Gly Arg Phe Gin 
135 140 145 

gca gac gca gag acc ate gee cag ctt gag ggt gaa ggc cgc gtg gtg 595 
Ala Asp Ala Glu Thr He Ala Gin Leu Glu Gly Glu Gly Arg Val Val 
150 155 160 165 

ttc cgt tac acc gat aac ttc aac ggt tec gtc aac gat ate gee ggt 643 
Phe Arg Tyr Thr Asp Asn Phe Asn Gly Ser Val Asn Asp He Ala Gly 
170 175 180 

ate act aat gaa act ggt cgc ate gtc ggt etc atg ccg cac ccg gaa 691 
He Thr Asn Glu Thr Gly Arg He Val Gly Leu Met Pro His Pro Glu 
185 190 195 

cat gec gtc gaa aag eta acc ggc cca tct att gat ggc ctg gag ctg 739 
His Ala Val Glu Lys Leu Thr Gly Pro Ser He Asp Gly Leu Glu Leu 
200 205 210 

ttc ctg tec gee gtt ggc acc ate gcg get taagaggagt aaatatgagc 789 
Phe Leu Ser Ala Val Gly Thr He Ala Ala 
215 220 

act 792 



<210> 920 
<211> 223 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 920 

Val Ser Ala Lys He Gly Val He Thr Phe Pro Gly Thr Leu Asp Asp 
15 10 15 

Val Asp Ala Ala Arg Ala Ala Arg He Ala Gly Ala Glu Val He Ser 
20 25 30 

Leu Trp His Ala Asp Glu Asp Leu Lys Gly Val Asp Ala Val Val Val 
35 40 45 

Pro Gly Gly Phe Ser Tyr Gly Asp Tyr Leu Arg Thr Gly Ala He Ser 
50 55 60 

Ala Leu Ala Pro Val Met Gin Ser Val He Glu Gin Ala Gly Lys Gly 
65 70 75 80 

Met Pro Val Leu Gly He Cys Asn Gly Phe Gin He Leu Thr Glu Ala 
85 90 95 

Arg Leu Leu Pro Gly Ala Leu Thr Arg Asn Lys Gly Leu His Phe His 
100 105 110 

Cys Val Asp Ala His Leu Val Val Glu Asn Asn Thr Thr Ala Trp Thr 
115 120 125 



Asn Thr Leu Glu Lys Gly Gin Gin He Leu He Pro Ala Lys His Gly 
130 135 140 
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Glu Gly Arg Phe Gin Ala Asp Ala Glu Thr He Ala Gin Leu Glu Gly 
145 150 155 160 

Glu Gly Arg Val Val Phe Arg Tyr Thr Asp Asn Phe Asn Gly Ser Val 
165 170 175 

Asn Asp He Ala Gly He Thr Asn Glu Thr Gly Arg He Val Gly Leu 
180 185 190 

Met Pro His Pro Glu His Ala Val Glu Lys Leu Thr Gly Pro Ser He 
195 200 205 

Asp Gly Leu Glu Leu Phe Leu Ser Ala Val Gly Thr He Ala Ala 
210 215 220 



<210> 921 
<211> 1014 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (991) 

<223> RXA00620 

<400> 921 

ggtgatccat gtcaggaagc cagcggtgaa accggcagtg aaaccagcgg tgaatgctaa 60 

aattttccga acacacccga ggggtctaga cttgcctaac atg cgt cct gaa etc 115 

Met Arg Pro Glu Leu 
1 5 

tec cag tac aag cac ctg teg gca ggc aag gtc cgt gag ate tac gag 163 
Ser Gin Tyr Lys His Leu Ser Ala Gly Lys Val Arg Glu He Tyr Glu 
10 15 20 

ate gac gac aag cac ate etc atg gtg get tec gat cgt ate tct gca 211 
He Asp Asp Lys His He Leu Met Val Ala Ser Asp Arg He Ser Ala 
25 30 35 

tac gat ttc ate etc gat ace gaa att cca gac aag ggt cga gtg etc 259 
Tyr Asp Phe He Leu Asp Thr Glu He Pro Asp Lys Gly Arg Val Leu 
40 45 50 

act gcg atg age cag ttc ttc ttc gac ace ate gat ttt cct aat cac 307 
Thr Ala Met Ser Gin Phe Phe Phe Asp Thr He Asp Phe Pro Asn His 
55 60 65 

ctt gca ggt ccc get gat gat cca cgt ate cca gaa gaa gtt ttg gga 355 
Leu Ala Gly Pro Ala Asp Asp Pro Arg He Pro Glu Glu Val Leu Gly 
70 75 80 85 

cga gca atg gtg tgc aag aag etc aac atg ctt cct ttt gaa tgc gtg 403 
Arg Ala Met Val Cys Lys Lys Leu Asn Met Leu Pro Phe Glu Cys Val 
90 95 100 

gtt cgt gga tac etc act ggc tct gga ctt gtt gaa tac aag cag ace 451 
Val Arg Gly Tyr Leu Thr Gly Ser Gly Leu Val Glu Tyr Lys Gin Thr 
105 110 115 
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agc tec gtg tgt gga gtt gag etc cca gaa ggc etc gtt gaa tct tct 499 
Ser Ser Val Cys Gly Val Glu Leu Pro Glu Gly Leu Val Glu Ser Ser 
120 125 130 

cag ctg cct gag cca ate ttt acc cca gec ace aag get gac ate ggc 547 
Gin Leu Pro Glu Pro lie Phe Thr Pro Ala Thr Lys Ala Asp lie Gly 
135 140 145 

gac cac gac ate aat gtc tec ttt gac gtt gtt gaa gaa cgt etc ggc 595 
Asp His Asp lie Asn Val Ser Phe Asp Val Val Glu Glu Arg Leu Gly 
150 155 160 165 

gaa get cgt gcg aac cag ttg cgc gat gee tct att get att tac aag 643 
Glu Ala Arg Ala Asn Gin Leu Arg Asp Ala Ser lie Ala lie Tyr Lys 
170 175 180 

get get get gag ate gee cgt gac cgt ggc gtc ate ctt gee gac acc 691 
Ala Ala Ala Glu lie Ala Arg Asp Arg Gly Val lie Leu Ala Asp Thr 
185 190 195 

aaa ttt gag ttc ggc ate gat gaa gat ggc acc etc gtg ctt ggt gat 739 
Lys Phe Glu Phe Gly lie Asp Glu Asp Gly Thr Leu Val Leu Gly Asp 
200 205 210 

gaa gtc ctt acc cca gat tec tec cgc tac tgg cct ttg gaa ggc tat 787 
Glu Val Leu Thr Pro Asp Ser Ser Arg Tyr Trp Pro Leu Glu Gly Tyr 
215 220 225 

gaa gca gga tct gtg caa cca age ttt gat aag caa ttc gtg cgc aac 83 5 
Glu Ala Gly Ser Val Gin Pro Ser Phe Asp Lys Gin Phe Val Arg Asn 
230 235 240 245 

tgg etc acc ggc cct aaa tct ggc tgg gac aag gat tec ggc ttg gag 883 
Trp Leu Thr Gly Pro Lys Ser Gly Trp Asp Lys Asp Ser Gly Leu Glu 
250 255 260 

cca cca get ctg cca ggt tec gtt gtt gag gca acc cgc gag cgc tac 931 
Pro Pro Ala Leu Pro Gly Ser Val Val Glu Ala Thr Arg Glu Arg Tyr 
265 270 275 

ate gag gec tac gag ctg att tct ggt cag aag ttc tgc cag tgg att 979 
lie Glu Ala Tyr Glu Leu lie Ser Gly Gin Lys Phe Cys Gin Trp lie 
280 285 290 

ggt tct tgc gtc taagctgett gattttccct aaa 1014 
Gly Ser Cys Val 
295 



<210> 922 
<211> 297 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 922 

Met Arg Pro Glu Leu Ser Gin Tyr Lys His Leu Ser Ala Gly Lys Val 
15 10 15 

Arg Glu lie Tyr Glu lie Asp Asp Lys His lie Leu Met Val Ala Ser 
20 25 30 
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Asp Arg lie Ser Ala Tyr Asp Phe lie Leu Asp Thr Glu lie Pro Asp 
35 40 45 

Lys Gly Arg Val Leu Thr Ala Met Ser Gin Phe Phe Phe Asp Thr lie 
50 55 60 

Asp Phe Pro Asn His Leu Ala Gly Pro Ala Asp Asp Pro Arg lie Pro 
65 70 75 80 

Glu Glu Val Leu Gly Arg Ala Met Val Cys Lys Lys Leu Asn Met Leu 
85 90 95 

Pro Phe Glu Cys Val Val Arg Gly Tyr Leu Thr Gly Ser Gly Leu Val 
100 105 110 

Glu Tyr Lys Gin Thr Ser Ser Val Cys Gly Val Glu Leu Pro Glu Gly 
115 120 125 

Leu Val Glu Ser Ser Gin Leu Pro Glu Pro lie Phe Thr Pro Ala Thr 
130 135 140 

Lys Ala Asp lie Gly Asp His Asp lie Asn Val Ser Phe Asp Val Val 
145 150 155 160 

Glu Glu Arg Leu Gly Glu Ala Arg Ala Asn Gin Leu Arg Asp Ala Ser 
165 170 175 

lie Ala lie Tyr Lys Ala Ala Ala Glu lie Ala Arg Asp Arg Gly Val 
180 185 190 

lie Leu Ala Asp Thr Lys Phe Glu Phe Gly lie Asp Glu Asp Gly Thr 
195 200 205 

Leu Val Leu Gly Asp Glu Val Leu Thr Pro Asp Ser Ser Arg Tyr Trp 
210 215 220 

Pro Leu Glu Gly Tyr Glu Ala Gly Ser Val Gin Pro Ser Phe Asp Lys 
225 230 235 240 

Gin Phe Val Arg Asn Trp Leu Thr Gly Pro Lys Ser Gly Trp Asp Lys 
245 250 255 

Asp Ser Gly Leu Glu Pro Pro Ala Leu Pro Gly Ser Val Val Glu Ala 
260 265 270 

Thr Arg Glu Arg Tyr lie Glu Ala Tyr Glu Leu lie Ser Gly Gin Lys 
275 280 285 

Phe Cys Gin Trp lie Gly Ser Cys Val 
290 295 



<210> 923 
<211> 1293 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1270) 
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<223> RXN00770 
<400> 923 

ccatgggtct gccacaggga aacagcaacg cagacctagt ccgcaagatg caagcaaccg 6 0 

cctcaagtta agatcggtag gcgatagggg ttgagcattt ttg etc tec ccg tat 115 

Leu Leu Ser Pro Tyr 

1 5 

gcg tgg ggg ttg tec cgc gca ctt tta gac agt tat gtt cct aat aag 163 

Ala Trp Gly Leu Ser Arg Ala Leu Leu Asp Ser Tyr Val Pro Asn Lys 

10 15 20 

ttc caa acc cca gca gga gaa gcg aag tac acg atg agt gat cac cag 211 
Phe Gin Thr Pro Ala Gly Glu Ala Lys Tyr Thr Met Ser Asp His Gin 
25 30 35 

gac acc acc gec gaa ggc gtt tea tac gca gca gca gga gtc gac ate 259 
Asp Thr Thr Ala Glu Gly Val Ser Tyr Ala Ala Ala Gly Val Asp lie 
40 45 50 

gaa gec ggc gat cgt gec gtc gaa etc ttt gca cca atg gee aag cgc 307 
Glu Ala Gly Asp Arg Ala Val Glu Leu Phe Ala Pro Met Ala Lys Arg 
55 60 65 

gec acc cgc cca gag gtt ctt ggc aac etc gga ggc ttc gca gga etc 355 
Ala Thr Arg Pro Glu Val Leu Gly Asn Leu Gly Gly Phe Ala Gly Leu 
70 75 80 85 

ttt gag etc gga aaa tac aag aag cca ate etc gca gca gga tct gac 403 
Phe Glu Leu Gly Lys Tyr Lys Lys Pro lie Leu Ala Ala Gly Ser Asp 
90 95 100 

gga gtc ggc acc aag ctt gtc ate gec cag atg atg gac aag cac gac 451 
Gly Val Gly Thr Lys Leu Val lie Ala Gin Met Met Asp Lys His Asp 
105 110 115 

acc ate ggc ate gac ctt gtt gca atg tgt gtg gat gac etc gtt gtc 499 
Thr lie Gly lie Asp Leu Val Ala Met Cys Val Asp Asp Leu Val Val 
120 125 130 

acc ggc gca gag cca ctg ttc etc cag gac tac ate gec ate ggc aag 547 
Thr Gly Ala Glu Pro Leu Phe Leu Gin Asp Tyr lie Ala lie Gly Lys 
135 140 145 

gtt gtc cca gag cac gtt get gag ate gtc tec ggt ate gca gaa ggc 595 
Val Val Pro Glu His Val Ala Glu lie Val Ser Gly lie Ala Glu Gly 
150 155 160 165 

tgt gtc cag gca ggc tgt get ctg etc ggt ggc gaa acc gca gaa cac 643 
Cys Val Gin Ala Gly Cys Ala Leu Leu Gly Gly Glu Thr Ala Glu His 
170 175 180 

cca ggt gtt atg gaa cca gac cac tac gat gtc tec gca act gca gtc 691 
Pro Gly Val Met Glu Pro Asp His Tyr Asp Val Ser Ala Thr Ala Val 
185 190 195 

ggc gtt gtc gaa gca gat gaa ctg eta gga cca gac cgc gtc cgc gca 73 9 
Gly Val Val Glu Ala Asp Glu Leu Leu Gly Pro Asp Arg Val Arg Ala 
200 205 210 
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ggc gac gtc etc ate ggc atg get tec tec ggt ctg cac tec aac ggt 787 
Gly Asp Val Leu lie Gly Met Ala Ser Ser Gly Leu His Ser Asn Gly 
215 220 225 

tac tec ctg get cgc cac gtc etc ctg gaa aag gca ggc ctg gcg ctt 835 
Tyr Ser Leu Ala Arg His Val Leu Leu Glu Lys Ala Gly Leu Ala Leu 
230 235 240 245 

gac gga cac ate gaa gaa etc gga cgc ace etc ggt gaa gaa ctt etc 883 
Asp Gly His lie Glu Glu Leu Gly Arg Thr Leu Gly Glu Glu Leu Leu 
250 255 260 

gag cca ace cgc ate tac gee aag gac tgc ctg gca ctg ate gca gag 931 
Glu Pro Thr Arg lie Tyr Ala Lys Asp Cys Leu Ala Leu lie Ala Glu 
265 270 275 

tgc gaa gtt cac ace ttc tgc cac gtc ace ggc ggc ggc etc gca ggc 979 
Cys Glu Val His Thr Phe Cys His Val Thr Gly Gly Gly Leu Ala Gly 
280 285 290 

aac etc gag egg gtt gtc cca gaa ggg etc gtc gca gaa atg tec cga 1027 
Asn Leu Glu Arg Val Val Pro Glu Gly Leu Val Ala Glu Met Ser Arg 
295 300 305 

gca act tgg ace cca ggc caa ate ttc cgc ace ate tec tct gtg ggc 1075 
Ala Thr Trp Thr Pro Gly Gin lie Phe Arg Thr lie Ser Ser Val Gly 
310 315 320 325 

aag gtt tec cgc gaa gaa atg gaa aag ace ttc aac atg ggt gtc ggc 1123 
Lys Val Ser Arg Glu Glu Met Glu Lys Thr Phe Asn Met Gly Val Gly 
330 335 340 

atg gtt gca gtc gtt get gaa aag gac cgc gac cgc gee ctg gca atg 1171 
Met Val Ala Val Val Ala Glu Lys Asp Arg Asp Arg Ala Leu Ala Met 
345 350 355 

etc ace gca cgt cac att gac tgc tgg gaa ate gga acc gta cgc aac 1219 
Leu Thr Ala Arg His lie Asp Cys Trp Glu lie Gly Thr Val Arg Asn 
360 365 370 

ggt gaa gag gga gag cct cgc gtg ate etc aac ggc gag cac cct ggc 12 67 
Gly Glu Glu Gly Glu Pro Arg Val lie Leu Asn Gly Glu His Pro Gly 
375 380 385 

tac taagcccaac tgtctgetet aag 1293 

Tyr 

390 



<210> 924 
<211> 390 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 924 

Leu Leu Ser Pro Tyr Ala Trp Gly Leu Ser Arg Ala Leu Leu Asp Ser 
15 10 15 

Tyr Val Pro Asn Lys Phe Gin Thr Pro Ala Gly Glu Ala Lys Tyr Thr 
20 25 30 
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Met Ser Asp His 
35 

Ala Gly Val Asp 
50 

Pro Met Ala Lys 
65 

Gly Phe Ala Gly 



Ala Ala Gly Ser 
100 

Met Asp Lys His 
115 

Asp Asp Leu Val 
130 

lie Ala lie Gly 
145 

Gly lie Ala Glu 



Glu Thr Ala Glu 
180 

Ser Ala Thr Ala 
195 

Asp Arg Val Arg 
210 

Leu His Ser Asn 
225 

Ala Gly Leu Ala 



Gly Glu Glu Leu 
260 

Ala Leu lie Ala 
275 

Gly Gly Leu Ala 
290 

Ala Glu Met Ser 
305 

lie Ser Ser Val 



Asn Met Gly Val 
340 



Gin Asp Thr Thr 
40 

lie Glu Ala Gly 
55 

Arg Ala Thr Arg 
70 

Leu Phe Glu Leu 
85 

Asp Gly Val Gly 



Asp Thr lie Gly 
120 

Val Thr Gly Ala 
135 

Lys Val Val Pro 
150 

Gly Cys Val Gin 
165 

His Pro Gly Val 



Val Gly Val Val 
200 

Ala Gly Asp Val 
215 

Gly Tyr Ser Leu 
230 

Leu Asp Gly His 
245 

Leu Glu Pro Thr 



Glu Cys Glu Val 
280 

Gly Asn Leu Glu 
295 

Arg Ala Thr Trp 
310 

Gly Lys Val Ser 
325 

Gly Met Val Ala 



Ala Glu Gly Val 



Asp Arg Ala Val 
60 

Pro Glu Val Leu 
75 

Gly Lys Tyr Lys 
90 

Thr Lys Leu Val 
105 

lie Asp Leu Val 



Glu Pro Leu Phe 
140 

Glu His Val Ala 
155 

Ala Gly Cys Ala 
170 

Met Glu Pro Asp 
185 

Glu Ala Asp Glu 



Leu lie Gly Met 
220 

Ala Arg His Val 
235 

lie Glu Glu Leu 
250 

Arg lie Tyr Ala 
265 

His Thr Phe Cys 



Arg Val Val Pro 
300 

Thr Pro Gly Gin 
315 

Arg Glu Glu Met 
330 

Val Val Ala Glu 
345 



Ser Tyr Ala Ala 
45 

Glu Leu Phe Ala 



Gly Asn Leu Gly 
80 

Lys Pro lie Leu 
95 

lie Ala Gin Met 
110 

Ala Met Cys Val 
125 

Leu Gin Asp Tyr 



Glu He Val Ser 
160 

Leu Leu Gly Gly 
175 

His Tyr Asp Val 
190 

Leu Leu Gly Pro 
205 

Ala Ser Ser Gly 



Leu Leu Glu Lys 
240 

Gly Arg Thr Leu 
255 

Lys Asp Cys Leu 
270 

His Val Thr Gly 
285 

Glu Gly Leu Val 



He Phe Arg Thr 
320 

Glu Lys Thr Phe 
335 

Lys Asp Arg Asp 
350 



Arg Ala Leu Ala Met Leu Thr Ala Arg His He Asp Cys Trp Glu He 
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355 360 365 

Gly Thr Val Arg Asn Gly Glu Glu Gly Glu Pro Arg Val lie Leu Asn 
370 375 380 

Gly Glu His Pro Gly Tyr 
385 390 



<210> 925 
<211> 818 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (15) . . (818) 

<223> FRXA00557 

<400> 925 

tgggttgagc atttttg etc tec ccg tat gcg tgg ggg ttg tec cgc gca 50 

Leu Leu Ser Pro Tyr Ala Trp Gly Leu Ser Arg Ala 
15 10 

ctt tta gac agt tat gtt cct aat aag ttc caa ace cca gca gga gaa 98 
Leu Leu Asp Ser Tyr Val Pro Asn Lys Phe Gin Thr Pro Ala Gly Glu 
15 20 25 

gcg aag tac acg atg agt gat cac cag gac ace ace gee gaa ggc gtt 146 
Ala Lys Tyr Thr Met Ser Asp His Gin Asp Thr Thr Ala Glu Gly Val 
30 35 40 

tea tac gca gca gca gga gtc gac ate gaa gec ggc gat cgt gec gtc 194 
Ser Tyr Ala Ala Ala Gly Val Asp lie Glu Ala Gly Asp Arg Ala Val 
45 50 55 60 

gaa etc ttt gca cca atg gee aag cgc gec ace cgc cca gag gtt ctt 242 
Glu Leu Phe Ala Pro Met Ala Lys Arg Ala Thr Arg Pro Glu Val Leu 
65 70 75 

ggc aac etc gga ggc ttc gca gga etc ttt gag etc gga aaa tac aag 2 90 
Gly Asn Leu Gly Gly Phe Ala Gly Leu Phe Glu Leu Gly Lys Tyr Lys 
80 85 90 

aag cca ate etc gca gca gga tct gac gga gtc ggc acc aag ctt gtc 33 8 
Lys Pro lie Leu Ala Ala Gly Ser Asp Gly Val Gly Thr Lys Leu Val 
95 100 105 

ate gec cag atg atg gac aag cac gac acc ate ggc ate gac ctt gtt 386 
lie Ala Gin Met Met Asp Lys His Asp Thr lie Gly lie Asp Leu Val 
110 115 120 

gca atg tgt gtg gat gac etc gtt gtc acc ggc gca gag cca ctg ttc 434 
Ala Met Cys Val Asp Asp Leu Val Val Thr Gly Ala Glu Pro Leu Phe 
125 130 135 140 

etc cag gac tac ate gec ate ggc aag gtt gtc cca gag cac gtt get 482 
Leu Gin Asp Tyr lie Ala lie Gly Lys Val Val Pro Glu His Val Ala 
145 150 155 



gag ate gtc tec ggt ate gca gaa ggc tgt gtc cag gca ggc tgt get 



530 
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Glu lie Val Ser Gly lie Ala Glu Gly Cys Val Gin Ala Gly Cys Ala 
160 165 170 

ctg etc ggt ggc gaa acc gca gaa cac cca ggt gtt atg gaa cca gac 578 
Leu Leu Gly Gly Glu Thr Ala Glu His Pro Gly Val Met Glu Pro Asp 
175 180 185 

cac tac gat gtc tec gca act gca gtc ggc gtt gtc gaa gca gat gaa 62 6 
His Tyr Asp Val Ser Ala Thr Ala Val Gly Val Val Glu Ala Asp Glu 
190 195 200 

ctg eta gga cca gac cgc gtc cgc gca ggc gac gtc etc ate ggc atg 674 
Leu Leu Gly Pro Asp Arg Val Arg Ala Gly Asp Val Leu lie Gly Met 
205 210 215 220 

get tec tec ggt ctg cac tec aac ggt tac tec ctg get cgc cac gtc 722 
Ala Ser Ser Gly Leu His Ser Asn Gly Tyr Ser Leu Ala Arg His Val 
225 230 235 

etc ctg gaa aag gca ggc ctg gcg ctt gac gga cac ate gaa gaa etc 770 
Leu Leu Glu Lys Ala Gly Leu Ala Leu Asp Gly His lie Glu Glu Leu 
240 245 250 

gga cgc acc ccc ggt gaa gaa ctt etc gag cca acc cgc atg tac gee 818 
Gly Arg Thr Pro Gly Glu Glu Leu Leu Glu Pro Thr Arg Met Tyr Ala 
255 260 265 



<210> 926 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 926 

Leu Leu Ser Pro Tyr Ala Trp Gly Leu Ser Arg Ala Leu Leu Asp Ser 
15 10 15 

Tyr Val Pro Asn Lys Phe Gin Thr Pro Ala Gly Glu Ala Lys Tyr Thr 
20 25 30 

Met Ser Asp His Gin Asp Thr Thr Ala Glu Gly Val Ser Tyr Ala Ala 
35 40 45 

Ala Gly Val Asp lie Glu Ala Gly Asp Arg Ala Val Glu Leu Phe Ala 
50 55 60 

Pro Met Ala Lys Arg Ala Thr Arg Pro Glu Val Leu Gly Asn Leu Gly 
65 70 75 80 

Gly Phe Ala Gly Leu Phe Glu Leu Gly Lys Tyr Lys Lys Pro lie Leu 
85 90 95 

Ala Ala Gly Ser Asp Gly Val Gly Thr Lys Leu Val lie Ala Gin Met 
100 105 110 

Met Asp Lys His Asp Thr lie Gly He Asp Leu Val Ala Met Cys Val 
115 120 125 



Asp Asp Leu Val Val Thr Gly Ala Glu Pro Leu Phe Leu Gin Asp Tyr 
130 135 140 



BGM21CP 



-1235- 



Ile Ala lie Gly 
145 

Gly lie Ala Glu 



Glu Thr Ala Glu 
180 

Ser Ala Thr Ala 
195 

Asp Arg Val Arg 
210 

Leu His Ser Asn 
225 

Ala Gly Leu Ala 



Gly Glu Glu Leu 
260 



Lys Val Val Pro 
150 

Gly Cys Val Gin 
165 

His Pro Gly Val 



Val Gly Val Val 
200 

Ala Gly Asp Val 
215 

Gly Tyr Ser Leu 
230 

Leu Asp Gly His 
245 

Leu Glu Pro Thr 



Glu His Val Ala 
155 

Ala Gly Cys Ala 
170 

Met Glu Pro Asp 
185 

Glu Ala Asp Glu 



Leu He Gly Met 
220 

Ala Arg His Val 
235 

He Glu Glu Leu 
250 

Arg Met Tyr Ala 
265 



Glu He Val Ser 
160 

Leu Leu Gly Gly 
175 

His Tyr Asp Val 
190 

Leu Leu Gly Pro 
205 

Ala Ser Ser Gly 



Leu Leu Glu Lys 
240 

Gly Arg Thr Pro 
255 



<210> 927 
<211> 338 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (315) 

<223> FRXA00770 

<400> 927 

gtc acc ggc ggc ggc etc gca ggc aac etc gag egg gtt gtc cca gaa 48 

Val Thr Gly Gly Gly Leu Ala Gly Asn Leu Glu Arg Val Val Pro Glu 
15 10 15 

ggg etc gtc gca gaa atg tec cga gca act tgg acc cca ggc caa ate 96 
Gly Leu Val Ala Glu Met Ser Arg Ala Thr Trp Thr Pro Gly Gin He 
20 25 30 

ttc cgc acc ate tec tct gtg ggc aag gtt tec cgc gaa gaa atg gaa 144 
Phe Arg Thr He Ser Ser Val Gly Lys Val Ser Arg Glu Glu Met Glu 
35 40 45 

aag acc ttc aac atg ggt gtc ggc atg gtt gca gtc gtt get gaa aag 192 
Lys Thr Phe Asn Met Gly Val Gly Met Val Ala Val Val Ala Glu Lys 
50 55 60 

gac cgc gac cgc gec ctg gca atg etc acc gca cgt cac att gac tgc 240 
Asp Arg Asp Arg Ala Leu Ala Met Leu Thr 'Ala Arg His He Asp Cys 
65 70 75 80 

tgg gaa ate gga acc gta cgc aac ggt gaa gag gga gag cct cgc gtg 288 
Trp Glu He Gly Thr Val Arg Asn Gly Glu Glu Gly Glu Pro Arg Val 
85 90 95 



ate etc aac ggc gag cac cct ggc tac taagcccaac tgtctgetet 335 
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Ile Leu Asn Gly Glu His Pro Gly Tyr 
100 105 

aag 338 



<210> 928 
<211> 105 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 928 

Val Thr Gly Gly Gly Leu Ala Gly Asn Leu Glu Arg Val Val Pro Glu 
15 10 15 

Gly Leu Val Ala Glu Met Ser Arg Ala Thr Trp Thr Pro Gly Gin lie 
20 25 30 

Phe Arg Thr lie Ser Ser Val Gly Lys Val Ser Arg Glu Glu Met Glu 
35 40 45 

Lys Thr Phe Asn Met Gly Val Gly Met Val Ala Val Val Ala Glu Lys 
50 55 60 

Asp Arg Asp Arg Ala Leu Ala Met Leu Thr Ala Arg His lie Asp Cys 
65 70 75 80 

Trp Glu lie Gly Thr Val Arg Asn Gly Glu Glu Gly Glu Pro Arg Val 
85 90 95 

lie Leu Asn Gly Glu His Pro Gly Tyr 
100 105 



<210> 929 
<211> 1320 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1297) 
<223> RXN02345 

<400> 929 

accaccgacc ctatgtaatc aaccaggttc ccaaggctcg aaaagtggaa gcgctgctca 60 

aagatcttac attttggtga aggcgttata gttaggactt gtg act tct aca gga 115 

Val Thr Ser Thr Gly 
1 5 

aac caa gcc cac get cca gga atg ccc ate gtc gca gta att ggt gac 163 
Asn Gin Ala His Ala Pro Gly Met Pro lie Val Ala Val lie Gly Asp 
10 15 20 

ggc caa tta gcc cgc atg atg cag acc tec gcc ate gaa etc gga caa 211 
Gly Gin Leu Ala Arg Met Met Gin Thr Ser Ala lie Glu Leu Gly Gin 
25 30 35 



tea ctg cga gtt eta get gga gcg ccg gat tec tec gca get caa gta 
Ser Leu Arg Val Leu Ala Gly Ala Pro Asp Ser Ser Ala Ala Gin Val 



259 
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40 45 50 

get get gat gtt gtt etc ggc gat tac acc aac att gat gat ctg cgc 3 07 
Ala Ala Asp Val Val Leu Gly Asp Tyr Thr Asn lie Asp Asp Leu Arg 
55 60 65 

gtc gec ate gaa ggc gec gat gtg atg acc ttc gac cac gag cac gtc 355 
Val Ala lie Glu Gly Ala Asp Val Met Thr Phe Asp His Glu His Val 
70 75 80 85 

ccc aac gaa cac ctg cac caa etc ate gca gaa ggc gtc aac gtt cag 403 
Pro Asn Glu His Leu His Gin Leu lie Ala Glu Gly Val Asn Val Gin 
90 95 100 

cca cgc cca gaa gcg ctg gtc aac gca caa gac aaa ctt gtc atg cgc 451 
Pro Arg Pro Glu Ala Leu Val Asn Ala Gin Asp Lys Leu Val Met Arg 
105 110 115 

aag cgt eta cgt gaa etc ggc gca cca gtc cca cca ttt get gec att 499 
Lys Arg Leu Arg Glu Leu Gly Ala Pro Val Pro Pro Phe Ala Ala lie 
120 125 130 

gaa tea gtc gaa gat gca gtg gga ttc ttc gaa gca gtt gat ggc caa 547 
Glu Ser Val Glu Asp Ala Val Gly Phe Phe Glu Ala Val Asp Gly Gin 
135 140 145 

gtt tgc etc aaa gca cgc cgt ggc gga tac gac ggc aag ggc gta tgg 595 
Val Cys Leu Lys Ala Arg Arg Gly Gly Tyr Asp Gly Lys Gly Val Trp 
150 155 160 165 

ttc cca gee gat gta gca gag ctt cag teg ctt gtg gca gag ctt etc 643 
Phe Pro Ala Asp Val Ala Glu Leu Gin Ser Leu Val Ala Glu Leu Leu 
170 175 180 

gac ggc ggc acc cca etc atg gca gaa aag aaa gtt gee etc aac agg 691 
Asp Gly Gly Thr Pro Leu Met Ala Glu Lys Lys Val Ala Leu Asn Arg 
185 190 195 

gaa ctg tec gee atg gtt gee cgc acc cca agt gga gaa acc aaa gcg 739 
Glu Leu Ser Ala Met Val Ala Arg Thr Pro Ser Gly Glu Thr Lys Ala 
200 205 210 

tgg cca gtc gta gaa tea gtg cag aag aac ggt gtg tgt gca gaa gca 7 87 
Trp Pro Val Val Glu Ser Val Gin Lys Asn Gly Val Cys Ala Glu Ala 
215 220 225 

ate get ccc gca cct gaa eta tec gca gaa ctg cag gaa tec acc aga 835 
lie Ala Pro Ala Pro Glu Leu Ser Ala Glu Leu Gin Glu Ser Thr Arg 
230 235 240 245 

gga ttg gec cag aag ate gec acg gaa etc ggc gtc act ggt gtc ttg 883 
Gly Leu Ala Gin Lys lie Ala Thr Glu Leu Gly Val Thr Gly Val Leu 
250 255 260 

gca gtg gag ctt ttt gaa acc etc gac caa aac ggg cag cca gag ate 931 
Ala Val Glu Leu Phe Glu Thr Leu Asp Gin Asn Gly Gin Pro Glu lie 
265 270 275 

ttt gtc aac gag etc gee atg cgt tea cac aac acc ggc cac tgg act 979 
Phe Val Asn Glu Leu Ala Met Arg Ser His Asn Thr Gly His Trp Thr 
280 285 290 
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caa gat ggc tgc gtg acc age caa ttc gag cag cac etc cgc gca gtc 1027 
Gin Asp Gly Cys Val Thr Ser Gin Phe Glu Gin His Leu Arg Ala Val 
295 300 305 

etc gac tac cca ctg ggt get acc gac act ttg get gat tac acc gtg 1075 
Leu Asp Tyr Pro Leu Gly Ala Thr Asp Thr Leu Ala Asp Tyr Thr Val 
310 315 320 325 

atg gec aac gtg etc ggt gee gac acc gac cca gag atg ccc atg gca 1123 
Met Ala Asn Val Leu Gly Ala Asp Thr Asp Pro Glu Met Pro Met Ala 
330 335 340 

acc cgc atg gtg gaa gtg ggg cgc aag tac cca gat gec aag att cac 1171 
Thr Arg Met Val Glu Val Gly Arg Lys Tyr Pro Asp Ala Lys lie His 
345 350 355 

etc tac ggc aag gga cat cgc ccg gga cga aag att ggc cac gtc aac 1219 
Leu Tyr Gly Lys Gly His Arg Pro Gly Arg Lys lie Gly His Val Asn 
360 365 370 

atg gtg gga tec gac ctt gaa aag acc cga gee gaa gee ctg gec tgc 12 67 
Met Val Gly Ser Asp Leu Glu Lys Thr Arg Ala Glu Ala Leu Ala Cys 
375 380 385 

gca tac ttc ctt gtc aac get cgc tgg gat taggtctttt ctgagegcta 1317 
Ala Tyr Phe Leu Val Asn Ala Arg Trp Asp 
390 395 

gca 1320 



<210> 930 
<211> 399 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 930 

Val Thr Ser Thr Gly Asn Gin Ala His Ala Pro Gly Met Pro lie Val 
15 10 15 

Ala Val lie Gly Asp Gly Gin Leu Ala Arg Met Met Gin Thr Ser Ala 
20 25 30 

lie Glu Leu Gly Gin Ser Leu Arg Val Leu Ala Gly Ala Pro Asp Ser 

35 40 45 

j 

Ser Ala Ala Gin Val Ala Ala Asp Val Val Leu Gly Asp Tyr Thr Asn 
50 55 60 

lie Asp Asp Leu Arg Val Ala lie Glu Gly Ala Asp Val Met Thr Phe 
65 70 75 80 

Asp His Glu His Val Pro Asn Glu His Leu His Gin Leu lie Ala Glu 
85 90 95 

Gly Val Asn Val Gin Pro Arg Pro Glu Ala Leu Val Asn Ala Gin Asp 
100 105 110 



Lys Leu Val Met Arg Lys Arg Leu Arg Glu Leu Gly Ala Pro Val Pro 
115 120 125 
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Pro Phe Ala Ala lie Glu Ser Val Glu Asp Ala Val Gly Phe Phe Glu 
130 135 140 

Ala Val Asp Gly Gin Val Cys Leu Lys Ala Arg Arg Gly Gly Tyr Asp 
145 150 155 160 

Gly Lys Gly Val Trp Phe Pro Ala Asp Val Ala Glu Leu Gin Ser Leu 
165 170 175 

Val Ala Glu Leu Leu Asp Gly Gly Thr Pro Leu Met Ala Glu Lys Lys 
180 185 190 

Val Ala Leu Asn Arg Glu Leu Ser Ala Met Val Ala Arg Thr Pro Ser 
195 200 205 

Gly Glu Thr Lys Ala Trp Pro Val Val Glu Ser Val Gin Lys Asn Gly 
210 215 220 

Val Cys Ala Glu Ala lie Ala Pro Ala Pro Glu Leu Ser Ala Glu Leu 
225 230 235 240 

Gin Glu Ser Thr Arg Gly Leu Ala Gin Lys lie Ala Thr Glu Leu Gly 
245 250 255 

Val Thr Gly Val Leu Ala Val Glu Leu Phe Glu Thr Leu Asp Gin Asn 
260 265 270 

Gly Gin Pro Glu lie Phe Val Asn Glu Leu Ala Met Arg Ser His Asn 
275 280 285 

Thr Gly His Trp Thr Gin Asp Gly Cys Val Thr Ser Gin Phe Glu Gin 
290 295 300 

His Leu Arg Ala Val Leu Asp Tyr Pro Leu Gly Ala Thr Asp Thr Leu 
305 310 315 320 

Ala Asp Tyr Thr Val Met Ala Asn Val Leu Gly Ala Asp Thr Asp Pro 
325 330 335 

Glu Met Pro Met Ala Thr Arg Met Val Glu Val Gly Arg Lys Tyr Pro 
340 345 350 

Asp Ala Lys lie His Leu Tyr Gly Lys Gly His Arg Pro Gly Arg Lys 
355 360 365 

lie Gly His Val Asn Met Val Gly Ser Asp Leu Glu Lys Thr Arg Ala 
370 375 380 

Glu Ala Leu Ala Cys Ala Tyr Phe Leu Val Asn Ala Arg Trp Asp 
385 390 395 



<210> 931 
<211> 833 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (1) . . (810) 
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<223> FRXA02345 
<400> 931 

ttt get gec att gaa tea gtc gaa gat gca gtg gga ttc ttc gaa gca 48 

Phe Ala Ala lie Glu Ser Val Glu Asp Ala Val Gly Phe Phe Glu Ala 

15 10 15 

gtt gat ggc caa gtt tgc etc aaa gca cgc cgt ggc gga tac gac ggc 96 
Val Asp Gly Gin Val Cys Leu Lys Ala Arg Arg Gly Gly Tyr Asp Gly 

20 25 30 

aag ggc gta tgg ttc cca gec gat gta gca gag ctt cag teg ctt gtg 144 

Lys Gly Val Trp Phe Pro Ala Asp Val Ala Glu Leu Gin Ser Leu Val 

35 40 • 45 

gca gag ctt etc gac ggc ggc acc cca etc atg gca gaa aag aaa gtt 192 

Ala Glu Leu Leu Asp Gly Gly Thr Pro Leu Met Ala Glu Lys Lys Val 

50 55 60 

gec etc aac agg gaa ctg tec gee atg gtt gec cgc acc cca agt gga 240 

Ala Leu Asn Arg Glu Leu Ser Ala Met Val Ala Arg Thr Pro Ser Gly 

65 70 75 80 

gaa acc aaa gcg tgg cca gtc gta gaa tea gtg cag aag aac ggt gtg 2 88 

Glu Thr Lys Ala Trp Pro Val Val Glu Ser Val Gin Lys Asn Gly Val 

85 90 95 

tgt gca gaa gca ate get ccc gca cct gaa eta tec gca gaa ctg cag 336 

Cys Ala Glu Ala lie Ala Pro Ala Pro Glu Leu Ser Ala Glu Leu Gin 

100 105 110 

gaa tec acc aga gga ttg gee cag aag ate gec acg gaa etc ggc gtc 384 

Glu Ser Thr Arg Gly Leu Ala Gin Lys lie Ala Thr Glu Leu Gly Val 

115 120 125 

act ggt gtc ttg gca gtg gag ctt ttt gaa acc etc gac caa aac ggg 432 

Thr Gly Val Leu Ala Val Glu Leu Phe Glu Thr Leu Asp Gin Asn Gly 

130 135 140 

cag cca gag ate ttt gtc aac gag etc gee atg cgt tea cac aac acc 480 

Gin Pro Glu lie Phe Val Asn Glu Leu Ala Met Arg Ser His Asn Thr 

145 150 155 160 

ggc cac tgg act caa gat ggc tgc gtg acc age caa ttc gag cag cac 52 8 

Gly His Trp Thr Gin Asp Gly Cys Val Thr Ser Gin Phe Glu Gin His 

165 170 175 

etc cgc gca gtc etc gac tac cca ctg ggt get acc gac act ttg get 576 

Leu Arg Ala Val Leu Asp Tyr Pro Leu Gly Ala Thr Asp Thr Leu Ala 

180 185 190 

gat tac acc gtg atg gee aac gtg etc ggt gec gac acc gac cca gag 624 

Asp Tyr Thr Val Met Ala Asn Val Leu Gly Ala Asp Thr Asp Pro Glu 

195 200 205 

atg ccc atg gca acc cgc atg gtg gaa gtg ggg cgc aag tac cca gat 672 

Met Pro Met Ala Thr Arg Met Val Glu Val Gly Arg Lys Tyr Pro Asp 

210 215 220 



gee aag att cac etc tac ggc aag gga cat cgc ccg gga cga aag att 
Ala Lys lie His Leu Tyr Gly Lys Gly His Arg Pro Gly Arg Lys lie 



720 
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225 230 235 240- 

ggc cac gtc aac atg gtg gga tec gac ctt gaa aag acc cga gec gaa 768 
Gly His Val Asn Met Val Gly Ser Asp Leu Glu Lys Thr Arg Ala Glu 
245 250 255 

gec ctg gec tgc gca tac ttc ctt gtc aac get cgc tgg gat 810 
Ala Leu Ala Cys Ala Tyr Phe Leu Val Asn Ala Arg Trp Asp 
260 265 270 

taggtctttt ctgagegcta gca 833 



<210> 932 
<211> 270 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 932 

Phe Ala Ala lie Glu Ser Val Glu Asp Ala Val Gly Phe Phe Glu Ala 
15 10 15 

Val Asp Gly Gin Val Cys Leu Lys Ala Arg Arg Gly Gly Tyr Asp Gly 
20 25 30 

Lys Gly Val Trp Phe Pro Ala Asp Val Ala Glu Leu Gin Ser Leu Val 
35 40 45 

Ala Glu Leu Leu Asp Gly Gly Thr Pro Leu Met Ala Glu Lys Lys Val 
50 55 60 

Ala Leu Asn Arg Glu Leu Ser Ala Met Val Ala Arg Thr Pro Ser Gly 
65 70 75 80 

Glu Thr Lys Ala Trp Pro Val Val Glu Ser Val Gin Lys Asn Gly Val 
85 90 95 

Cys Ala Glu Ala lie Ala Pro- Ala Pro Glu Leu Ser Ala Glu Leu Gin 
100 105 110 

Glu Ser Thr Arg Gly Leu Ala Gin Lys lie Ala Thr Glu Leu Gly Val 
115 120 125 

Thr Gly Val Leu Ala Val Glu Leu Phe Glu Thr Leu Asp Gin Asn Gly 
130 135 140 

Gin Pro Glu lie Phe Val Asn Glu Leu Ala Met Arg Ser His Asn Thr 
145 150 155 160 

Gly His Trp Thr Gin Asp Gly Cys Val Thr Ser Gin Phe Glu Gin His 
165 170 175 * 

Leu Arg Ala Val Leu Asp Tyr Pro Leu Gly Ala Thr Asp Thr Leu Ala 
180 185 190 

Asp Tyr Thr Val Met Ala Asn Val Leu Gly Ala Asp Thr Asp Pro Glu 
195 200 205 



Met Pro Met Ala Thr Arg Met Val Glu Val Gly Arg Lys Tyr Pro Asp 
210 215 220 



BGI-121CP 



-1242- 



Ala Lys lie His Leu Tyr Gly Lys Gly His Arg Pro Gly Arg Lys lie 
225 230 235 240 

Gly His Val Asn Met Val Gly Ser Asp Leu Glu Lys Thr Arg Ala Glu 
245 250 255 

Ala Leu Ala Cys Ala Tyr Phe Leu Val Asn Ala Arg Trp Asp 
260 265 270 



<210> 933 
<211> 618 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (595) 

<223> RXN02350 

<400> 933 

aagcatttct ccaacacttt tgatggacag attaacgctt aaaaggcctg ttatagactg 60 

ataaaccgat acgtactttt cgcgcttaag gagaatttca gtg ggt cct eta gtt 115 

Val Gly Pro Leu Val 
1 5 

ggt ttg ate atg ggt teg gat teg gat tgg gac act gta gcg cca get 163 
Gly Leu lie Met Gly Ser Asp Ser Asp Trp Asp Thr Val Ala Pro Ala 
10 15 20 

gca gag gta etc get gag ttt ggc att cct ttt gaa gtc gga gtt gtc 211 
Ala Glu Val Leu Ala Glu Phe Gly lie Pro Phe Glu Val Gly Val Val 
25 30 35 

tct gca cac cgc ace cca gag aag atg etc aac tac gca aag act gca 259 
Ser Ala His Arg Thr Pro Glu Lys Met Leu Asn Tyr Ala Lys Thr Ala 
40 45 50 

cat gag cgc ggc ate aag acg ate ate gcg tgt get ggc ggc get gca 3 07 
His Glu Arg Gly lie Lys Thr lie lie Ala Cys Ala Gly Gly Ala Ala 
55 60 65 

cac ctg cca ggc atg gtg get gca gca act cca ctt cca gtc ate ggt 355 
His Leu Pro Gly Met Val Ala Ala Ala Thr Pro Leu Pro Val lie Gly 
70 75 80 85 

gtt cca cgc gca ttg aag gat etc gac ggt ttg gat tec ttg ctg tec 403 
Val Pro Arg Ala Leu Lys Asp Leu Asp Gly Leu Asp Ser Leu Leu Ser 
90 95 100 

ate gtc cag atg cca ggc ggc gtt cca gtc gee act gtc tec ate ggt 451 
lie Val Gin Met Pro Gly Gly Val Pro Val Ala Thr Val Ser lie Gly 
105 110 115 

ggc gcg aag aat gca ggc eta ctt gee gtt cgt att etc ggt get ggt 499 
Gly Ala Lys Asn Ala Gly Leu Leu Ala Val Arg lie Leu Gly Ala Gly 
120 125 130 



gat cct tct ttg gtc acg aag atg gee gat tac caa gag aat atg gcg 
Asp Pro Ser Leu Val Thr Lys Met Ala Asp Tyr Gin Glu Asn Met Ala 



547 
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135 140 145 

aag gaa gtt gaa gcc aag gac gaa gca ctg aag aag cgc ttg etc ggc 595 
Lys Glu Val Glu Ala Lys Asp Glu Ala Leu Lys Lys Arg Leu Leu Gly 
150 155 160 165 

taatgaatcc gatcgtggtg ctg 618 



<210> 934 
<211> 165 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 934 

Val Gly Pro Leu Val Gly Leu lie Met Gly Ser Asp Ser Asp Trp Asp 
1 5 10 15 

Thr Val Ala Pro Ala Ala Glu Val Leu Ala Glu Phe Gly lie Pro Phe 
20 25 30 

Glu Val Gly Val Val Ser Ala His Arg Thr Pro Glu Lys Met Leu Asn 
35 40 45 

Tyr Ala Lys Thr Ala His Glu Arg Gly lie Lys Thr lie lie Ala Cys 
50 55 60 

Ala Gly Gly Ala Ala His Leu Pro Gly Met Val Ala Ala Ala Thr Pro 
65 70 75 80 

Leu Pro Val lie Gly Val Pro Arg Ala Leu Lys Asp Leu Asp Gly Leu 
85 90 95 

Asp Ser Leu Leu Ser lie Val Gin Met Pro Gly Gly Val Pro Val Ala 
100 105 110 

Thr Val Ser lie Gly Gly Ala Lys Asn Ala Gly Leu Leu Ala Val Arg 
115 120 125 

lie Leu Gly Ala Gly Asp Pro Ser Leu Val Thr Lys Met Ala Asp Tyr 
130 135 140 

Gin Glu Asn Met Ala Lys Glu Val Glu Ala Lys Asp Glu Ala Leu Lys 
145 150 155 160 

Lys Arg Leu Leu Gly 
165 



<210> 935 
<211> 223 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (223) 

<223> FRXA02346 



<400> 935 

aagcatttct ccaacacttt tgatggacag attaacgett aaaaggcctg ttatagactg 60 
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ataaaccgat acgtaacttt cgcgcttaag gagaatttca gtg ggt cct eta gtt 115 

Val Gly Pro Leu Val 
1 5 

ggt ttg ate atg ggt teg gat teg gat tgg gac act gta gcg cca get 163 
Gly Leu lie Met Gly Ser Asp Ser Asp Trp Asp Thr Val Ala Pro Ala 
10 15 20 

gca gag gta etc get gag ttt ggc att cct ttt gaa gtc gga gtt gtc 211 
Ala Glu Val Leu Ala Glu Phe Gly He Pro Phe Glu Val Gly Val Val 
25 30 35 

tct gca cac cgc 223 
Ser Ala His Arg 
40 



<210> 936 
<211> 41 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 936 

Val Gly Pro Leu Val Gly Leu He Met Gly Ser Asp Ser Asp Trp Asp 
15 10 15 

Thr Val Ala Pro Ala Ala Glu Val Leu Ala Glu Phe Gly He Pro Phe 
20 25 30 

Glu Val Gly Val Val Ser Ala His Arg 
35 40 



<210> 937 
<211> 252 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (20) . . (229) 

<223> FRXA02350 

<400> 937 

atactaggat ctcgacggtttg gat tec ttg ctg tec ate gtc cag atg cca 52 

Leu Asp Ser Leu Leu Ser He Val Gin Met Pro 
15 10 

ggc ggc gtt cca gtc gee act gtc tec ate ggt ggc gcg aag aat gca 100 
Gly Gly Val Pro Val Ala Thr Val Ser He Gly Gly Ala Lys Asn Ala 
15 20 25 

ggc eta ctt gee gtt cgt att etc ggt get ggt gat cct tct ttg gtc 148 
Gly Leu Leu Ala Val Arg He Leu Gly Ala Gly Asp Pro Ser Leu Val 
30 35 40 

acg aag atg gee gat tac caa gag aat atg gcg aag gaa gtt gaa gee 196 
Thr Lys Met Ala Asp Tyr Gin Glu Asn Met Ala Lys Glu Val Glu Ala 
45 50 55 
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aag gac gaa gca ctg aag aag cgc ttg etc ggc taatgaatcc gatcgtggtg 249 
Lys Asp Glu Ala Leu Lys Lys Arg Leu Leu Gly 
60 65 70 

ctg 252 



<210> 938 
<211> 70 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 938 

Leu Asp Ser Leu Leu Ser lie Val Gin Met Pro Gly Gly Val Pro Val 
1 5 10 15 

Ala Thr Val Ser lie Gly Gly Ala Lys Asn Ala Gly Leu Leu Ala Val 
20 25 30 

Arg lie Leu Gly Ala Gly Asp Pro Ser Leu Val Thr Lys Met Ala Asp 
35 40 45 

Tyr Gin Glu Asn Met Ala Lys Glu Val Glu Ala Lys Asp Glu Ala Leu 
50 55 60 

Lys Lys Arg Leu Leu Gly 
65 70 



<210> 939 
<211> 999 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (976) 

<223> RXA01087 

<400> 939 

ggccttggca gagaactegg ccccgaaggt cttgcttcct accaagaaac ccaaaccatt 60 

tatctctaat ccaaactgca cctatatata aggagtaaaa atg caa acc ctt get 115 

Met Gin Thr Leu Ala 
1 5 

get att gtt cgt gec acg aag caa cct ttt gag ate acc acc att gat 163 
Ala lie Val Arg Ala Thr Lys Gin Pro Phe Glu lie Thr Thr lie Asp 
10 15 20 

ctg gat gca cca cga cca gat gaa gtt caa ate cgt gtt att get gee 211 
Leu Asp Ala Pro Arg Pro Asp Glu Val Gin lie Arg Val lie Ala Ala 
25 30 35 

gga gtg cgc cac act gac gca att gtt cgt gat cag att tac cca act 259 
Gly Val Arg His Thr Asp Ala lie Val Arg Asp Gin lie Tyr Pro Thr 
40 45 50 

ttt ctt ccc gca gtt ttc ggc cac gaa ggc gec gga gta gtt gtc gee 307 
Phe Leu Pro Ala Val Phe Gly His Glu Gly Ala Gly Val Val Val Ala 
55 60 65 
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gtg ggt tct gca gtc acc teg gtg aaa cca gat gac aag gta gtg ctg 355 
Val Gly Ser Ala Val Thr Ser Val Lys Pro Asp Asp Lys Val Val Leu 
70 75 80 85 

gga ttc aac tct tgt ggc cag tgc ttg aag tgt ttg ggc ggt aag cct 403 
Gly Phe Asn Ser Cys Gly Gin Cys Leu Lys Cys Leu Gly Gly Lys Pro 
. 90 95 100 

gcg tac tgt gag aaa ttc tat gac cgc aac ttc gca tgc acc cgc gat 451 
Ala Tyr Cys Glu Lys Phe Tyr Asp Arg Asn Phe Ala Cys Thr Arg Asp 
105 110 115 

gec ggg cac act act ttg ttt acc cgt gca aca aaa gag cag gca gag 499 
Ala Gly His Thr Thr Leu Phe Thr Arg Ala Thr Lys Glu Gin Ala Glu 
120 125 130 

gec ate ate gac acc ctt gat gat gtt ttc tac gat gcg gat gcg ggt 547 
Ala lie lie Asp Thr Leu Asp Asp Val Phe Tyr Asp Ala Asp Ala Gly 
135 140 145 

ttc ctg gca tac cca gca act ccc cca gag get teg gga gta age gtg 595 
Phe Leu Ala Tyr Pro Ala Thr Pro Pro Glu Ala Ser Gly Val Ser Val 
150 155 160 165 

ttg gtt gtc gcg get ggt acc tct gat etc ccc caa gca aag gaa gca 643 
Leu Val Val Ala Ala Gly Thr Ser Asp Leu Pro Gin Ala Lys Glu Ala 
170 175 180 

eta cac act gee tec tac ttg ggg cgc tec acc tea ctg att gtt gat 691 
Leu His Thr Ala Ser Tyr Leu Gly Arg Ser Thr Ser Leu lie Val Asp 
185 190 195 

ttt gga gtg get ggc ate cac cgc ctg ctt tea tac gaa gaa gaa etc 739 
Phe Gly Val Ala Gly lie His Arg Leu Leu Ser Tyr Glu Glu Glu Leu 
200 205 210 

cgc get gcg ggc gtg etc ate gtt gec get gga atg gat ggt gcg eta 787 
Arg Ala Ala Gly Val Leu lie Val Ala Ala Gly Met Asp Gly Ala Leu 
215 220 225 

ccc gga gtt gtc gca ggc tta gtg tec gca cct gtc gtc gca ctg cca 835 
Pro Gly Val Val Ala Gly Leu Val Ser Ala Pro Val Val Ala Leu Pro 
230 235 240 245 

acc tec gtg gga tac ggc gca ggt get gga gga ate gca cca ctt ctg 883 
Thr Ser Val Gly Tyr Gly Ala Gly Ala Gly Gly lie Ala Pro Leu Leu 
250 255 260 

acc atg ctt aac gee tgc gcg ccg gga gtt gga gtg gtc aac att gat 931 
Thr Met Leu Asn Ala Cys Ala Pro Gly Val Gly Val Val Asn lie Asp 
265 270 275 

aac ggc tat gga gca gga cac ctg get gcg cag att gcg gcg agg 976 
Asn Gly Tyr Gly Ala Gly His Leu Ala Ala Gin lie Ala Ala Arg 
280 285 290 

taagggtttc gcaggagacg aac 999 



<210> 940 
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<211> 292 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 940 

Met Gin Thr Leu Ala Ala lie Val. Arg Ala Thr Lys Gin Pro Phe Glu 
15 10 15 

lie Thr Thr lie Asp Leu Asp Ala Pro Arg Pro Asp Glu Val Gin lie 
20 25 30 

Arg Val lie Ala Ala Gly Val Arg His Thr Asp Ala lie Val Arg Asp 
35 40 45 

Gin lie Tyr Pro Thr Phe Leu Pro Ala Val Phe Gly His Glu Gly Ala 
50 55 60 

Gly Val Val Val Ala Val Gly Ser Ala Val Thr Ser Val Lys Pro Asp 
65 70 75 80 

Asp Lys Val Val Leu Gly Phe Asn Ser Cys Gly Gin Cys Leu Lys Cys 
85 90 95 

Leu Gly Gly Lys Pro Ala Tyr Cys Glu Lys Phe Tyr Asp Arg Asn Phe 
100 105 110 

Ala Cys Thr Arg Asp Ala Gly His Thr Thr Leu Phe Thr Arg Ala Thr 
115 120 125 

Lys Glu Gin Ala Glu Ala lie lie Asp Thr Leu Asp Asp Val Phe Tyr 
130 135 140 

Asp Ala Asp Ala Gly Phe Leu Ala Tyr Pro Ala Thr Pro Pro Glu Ala 
145 150 155 160 

Ser Gly Val Ser Val Leu Val Val Ala Ala Gly Thr Ser Asp Leu Pro 
165 170 175 

Gin Ala Lys Glu Ala Leu His Thr Ala Ser Tyr Leu Gly Arg Ser Thr 
180 185 190 

Ser Leu lie Val Asp Phe Gly Val Ala Gly lie His Arg Leu Leu Ser 
195 200 205 

Tyr Glu Glu Glu Leu Arg Ala Ala Gly Val Leu lie Val Ala Ala Gly 
210 215 220 

Met Asp Gly Ala Leu Pro Gly Val Val Ala Gly Leu Val Ser Ala Pro 
225 230 235 240 

Val Val Ala Leu Pro Thr Ser Val Gly Tyr Gly Ala Gly Ala Gly Gly 
245 250 255 

lie Ala Pro Leu Leu Thr Met Leu Asn Ala Cys Ala Pro Gly Val Gly 
260 265 270 

Val Val Asn lie Asp Asn Gly Tyr Gly Ala Gly His Leu Ala Ala Gin 
275 280 285 



lie Ala Ala Arg 
290 
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<210> 941 
<211> 1551 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> RXA00619 

<400> 941 

tcaaaggaag acaccattga aggtgtgcgc aaaatcggag aattcatcaa aaaatagcag 60 

cgactaggtt agtttcggtt cgtggggaat aataatttgc gtg get gat aaa aag 115 

Val Ala Asp Lys Lys 
1 5 

aag ate gca aac gtc ctg teg aac cgt tac gec tec gcg gaa ctt tct 163 
Lys lie Ala Asn Val Leu Ser Asn Arg Tyr Ala Ser Ala Glu Leu Ser 
10 15 20 

aac ctg tgg agt gee gaa gag aag ate ate atg gag cgc cag etc tgg 211 
Asn Leu Trp Ser Ala Glu Glu Lys lie lie Met Glu Arg Gin Leu Trp 
25 30 35 

ate gec gtg atg aaa gee cag aaa gat ttg gga gtt gag ate cct gee 259 
lie Ala Val Met Lys Ala Gin Lys Asp Leu Gly Val Glu lie Pro Ala 
40 45 50 

gag gca att gaa tec tat gaa gca gtg ate gac cag gtt gat ttg gca 307 
Glu Ala lie Glu Ser Tyr Glu Ala Val lie Asp Gin Val Asp Leu Ala 
55 60 65 

age ate gee gat cgt gag cgc gtc acc cgc cac gat gtg aag gee cgc 355 
Ser lie Ala Asp Arg Glu Arg Val Thr Arg His Asp Val Lys Ala Arg 
70 75 80 85 

ate gaa gaa ttc aat gca ctg get ggc cat gag cac ate cac aag ggc 403 
lie Glu Glu Phe Asn Ala Leu Ala Gly His Glu His lie His Lys Gly 
90 95 100 

atg acc tec cgc gac etc acc gaa aat gtt gaa cag ctg cag ate cac 451 
Met Thr Ser Arg Asp Leu Thr Glu Asn Val Glu Gin Leu Gin lie His 
105 110 115 

cgc tec ctt gag ctg gtc cgc aac aag ggc att gca gtt gtt gca get 499 
Arg Ser Leu Glu Leu Val Arg Asn Lys Gly lie Ala Val Val Ala Ala 
120 125 130 

ate gga tec cgc gca gcg cag tac caa age ctg gtc atg get ggc cgt 547 
lie Gly Ser Arg Ala Ala Gin Tyr Gin Ser Leu Val Met Ala Gly Arg 
135 140 145 

tec cac aac gtg gca gcg cag gca act acc ttg ggc aag cgt ttc gca 595 
Ser His Asn Val Ala Ala Gin Ala Thr Thr Leu Gly Lys Arg Phe Ala 
150 155 160 165 



acc gca get gat gaa atg etc gtg gca ctt gag cgc gtc acc gaa ctg 
Thr Ala Ala Asp Glu Met Leu Val Ala Leu Glu Arg Val Thr Glu Leu 



643 
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170 175 180 

etc aac cgc tac cca ctt cgc gga ate aag ggc cca atg gga acc gec 691 
Leu Asn Arg Tyr Pro Leu Arg Gly lie Lys Gly Pro Met Gly Thr Ala 
185 190 195 

caa gac atg ctt gac etc atg gaa ggc gac gag get cgt etc tec gat 739 
Gin Asp Met Leu Asp Leu Met Glu Gly Asp Glu Ala Arg Leu Ser Asp 
200 205 210 

ctg gaa acc cgc ate gca gca cac etc ggc ttt gat cgc gtc ttc gac 787 
Leu Glu Thr Arg lie Ala Ala His Leu Gly Phe Asp Arg Val Phe Asp 
215 220 225 

tec gtc ggc cag gtc tac cca cgt tec ctt gac ttc gat gca gta tct 835 
Ser Val Gly Gin Val Tyr Pro Arg Ser Leu Asp Phe Asp Ala Val Ser 
230 235 240 245 

get ctg gtt cag ctt ggc tec ggc cca tea teg ctg tec cac acc att 883 
Ala Leu Val Gin Leu Gly Ser Gly Pro Ser Ser Leu Ser His Thr lie 
250 255 260 

cgt etc atg gee ggc acc gaa act gtt acc gaa ggt ttt aag gaa ggc 931 
Arg Leu Met Ala Gly Thr Glu Thr Val Thr Glu Gly Phe Lys Glu Gly 
265 270 275 

cag gtc ggt tec tct gca atg cct cac aag atg aac get cgc tec tgt 979 
Gin Val Gly Ser Ser Ala Met Pro His Lys Met Asn Ala Arg Ser Cys 
280 285 290 

gag cgc gtg ggc ggc ctg cag gtt att ctt cgc gga tac etc acc atg 1027 
Glu Arg Val Gly Gly Leu Gin Val lie Leu Arg Gly Tyr Leu Thr Met 
295 300 305 

gtt get gat ctt tec ggc cag cag tgg aac gaa ggc gat gtc ttc tgc 1075 
Val Ala Asp Leu Ser Gly Gin Gin Trp Asn Glu Gly Asp Val Phe Cys 
310 315 320 325 

tec gtg ate cgc cgc gtt gca ctg cca gac gca ttc ttc gcg att gac 1123 
Ser Val lie Arg Arg Val Ala Leu Pro Asp Ala Phe Phe Ala lie Asp 
330 335 340 

gga atg ttt gaa act ttc ctg aca gtc ctg gat gaa ttc ggt gca ttc 1171 
Gly Met Phe Glu Thr Phe Leu Thr Val Leu Asp Glu Phe Gly Ala Phe 
345 350 355 

cct gee atg ate gag cgc gaa ctt gag cgt tac ctg cca ttc ctg gca 1219 
Pro Ala Met lie Glu Arg Glu Leu Glu Arg Tyr Leu Pro Phe Leu Ala 
360 365 370 

act acc cgt ate etc atg gee get gtc cgc gca ggc gtt ggc cgc gaa 1267 
Thr Thr Arg lie Leu Met Ala Ala Val Arg Ala Gly Val Gly Arg Glu 
375 380 385 

acc gca cac gaa gta ate aag gaa aac get gtc gcg gtt gee etc aac 1315 
Thr Ala His Glu Val lie Lys Glu Asn Ala Val Ala Val Ala Leu Asn 
390 395 400 405 

atg cgc gaa aat ggc ggt gac cag gac ctt ate cag cgc etc get get 1363 
Met Arg Glu Asn Gly Gly Asp Gin Asp Leu lie Gin Arg Leu Ala Ala 
410 415 420 
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gat gag cgc etc cca atg age gaa get gac ctt gag gca gcg ctg get 1411 
Asp Glu Arg Leu Pro Met Ser Glu Ala Asp Leu Glu Ala Ala Leu Ala 
425 430 435 

gac cgc cac gec ttc ate ggt gec get gag tec cag gtc tec cgt gtg 1459 
Asp Arg His Ala Phe lie Gly Ala Ala Glu Ser Gin Val Ser Arg Val 
440 445 450 

etc gac cgc att cag gtg ctt gtc gac gee cac ccc ggc gec gca gac 1507 
Leu Asp Arg lie Gin Val Leu Val Asp Ala His Pro Gly Ala Ala Asp 
455 460 465 

tac cga cca ggt gag att ctt taaaggtttt taacggcgtt cac 1551 
Tyr Arg Pro Gly Glu lie Leu 
470 475 



<210> 942 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 942 

Val Ala Asp Lys Lys Lys lie Ala Asn Val Leu Ser Asn Arg Tyr Ala 
15 10 15 

Ser Ala Glu Leu Ser Asn Leu Trp Ser Ala Glu Glu Lys lie lie Met 
20 25 30 

Glu Arg Gin Leu Trp lie Ala Val Met Lys Ala Gin Lys Asp Leu Gly 
35 40 45 

Val Glu lie Pro Ala Glu Ala lie Glu Ser Tyr Glu Ala Val lie Asp 
50 55 60 

Gin Val Asp Leu Ala Ser lie Ala Asp Arg Glu Arg Val Thr Arg His 
65 70 75 80 

Asp Val Lys Ala Arg lie Glu Glu Phe Asn Ala Leu Ala Gly His Glu 
85 90 95 

His lie His Lys Gly Met Thr Ser Arg Asp Leu Thr Glu Asn Val Glu 
100 t 105 110 

Gin Leu Gin lie His Arg Ser Leu Glu Leu Val Arg Asn Lys Gly lie 
115 120 125 

Ala Val Val Ala Ala lie Gly Ser Arg Ala Ala Gin Tyr Gin Ser Leu 
130 135 140 

Val Met Ala Gly Arg Ser His Asn Val Ala Ala Gin Ala Thr Thr Leu 
145 150 155 160 

Gly Lys Arg Phe Ala Thr Ala Ala Asp Glu Met Leu Val Ala Leu Glu 
165 170 175 

Arg Val Thr Glu Leu Leu Asn Arg Tyr Pro Leu Arg Gly lie Lys Gly 
180 185 190 



Pro Met Gly Thr Ala Gin Asp Met Leu Asp Leu Met Glu Gly Asp Glu 
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195 200 205 

Ala Arg Leu Ser Asp Leu Glu Thr Arg lie Ala Ala His Leu Gly Phe 
210 215 220 

Asp Arg Val Phe Asp Ser Val Gly Gin Val Tyr Pro Arg Ser Leu Asp 
225 230 235 240 

Phe Asp Ala Val Ser Ala Leu Val Gin Leu Gly Ser Gly Pro Ser Ser 
245 250 255 

Leu Ser His Thr lie Arg Leu Met Ala Gly Thr Glu Thr Val Thr Glu 
260 265 270 

Gly Phe Lys Glu Gly Gin Val Gly Ser Ser Ala Met Pro His Lys Met 
275 280 285 

Asn Ala Arg Ser Cys Glu Arg Val Gly Gly Leu Gin Val lie Leu Arg 
290 295 300 

Gly Tyr Leu Thr Met Val Ala Asp Leu Ser Gly Gin Gin Trp Asn Glu 
305 310 315 320 

Gly Asp Val Phe Cys Ser Val He Arg Arg Val Ala Leu Pro Asp Ala 
325 330 335 

Phe Phe Ala He Asp Gly Met Phe Glu Thr Phe Leu Thr Val Leu Asp 
340 345 350 

Glu Phe Gly Ala Phe Pro Ala Met He Glu Arg Glu Leu Glu Arg Tyr 
355 360 365 

Leu Pro Phe Leu Ala Thr Thr Arg He Leu Met Ala Ala Val Arg Ala 
370 375 380 

Gly Val Gly Arg Glu Thr Ala His Glu Val He Lys Glu Asn Ala Val 
385 390 395 400 

Ala Val Ala Leu Asn Met Arg Glu Asn Gly Gly Asp Gin Asp Leu He 
405 410 415 

Gin Arg Leu Ala Ala Asp Glu Arg Leu Pro Met Ser Glu Ala Asp Leu 
420 425 430 

Glu Ala Ala Leu Ala Asp Arg His Ala Phe He Gly Ala Ala Glu Ser 
435 440 445 

Gin Val Ser Arg Val Leu Asp Arg He Gin Val Leu Val Asp Ala His 
450 455 460 

Pro Gly Ala Ala Asp Tyr Arg Pro Gly Glu He Leu 
465 470 475 



<210> 943 
<211> 1683 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
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<222> (101) . . (1660) 
<223> RXA02622 

<400> 943 

atcaagcagg ttgagcgtaa actcattgta gaagtcctga acagcgtgga attttcgcgt 60 

cagggtggcg tacaactcaa ctggagaggc taaatccttc atg age gat gat cgt 115 

Met Ser Asp Asp Arg 
1 5 

aag gca att aaa cgc gca eta att age gtg tat gac aag act ggc ctg 163 
Lys Ala lie Lys Arg Ala Leu lie Ser Val Tyr Asp Lys Thr Gly Leu 
10 15 20 

gag gat eta gee cag gca ctt cac cgc gag aac gtg gaa att gtt tec 211 
Glu Asp Leu Ala Gin Ala Leu His Arg Glu Asn Val Glu lie Val Ser 
25 30 35 

ace gga tec act gcg gcg aag att get gag ctt ggt att cct gtt acc 259 
Thr Gly Ser Thr Ala Ala Lys lie Ala Glu Leu Gly lie Pro Val Thr 
40 45 50 

ccg gtt gag gag etc acc ggt ttc cct gag tgc ctt gag ggc cgt gtg 307 
Pro Val Glu Glu Leu Thr Gly Phe Pro Glu Cys Leu Glu Gly Arg Val 
55 60 65 

aag aca ctg cac cct aag gtt cac get ggc ate ttg gcg gac acc cgc 355 
Lys Thr Leu His Pro Lys Val His Ala Gly lie Leu Ala Asp Thr Arg 
70 75 80 85 

aag gaa gac cac ctg cgt cag etc aag gaa ctt gag gtc gec cca ttc 403 
Lys Glu Asp His Leu Arg Gin Leu Lys Glu Leu Glu Val Ala Pro Phe 
90 95 100 

cag ctt gtc gtg gtg aac ctg tac cca ttt get gag acc gtt gcg tec 451 
Gin Leu Val Val Val Asn Leu Tyr Pro Phe Ala Glu Thr Val Ala Ser 
105 110 115 

ggc gee gat ttc gat get tgc gtt gag cag ate gac ate gga ggc cca 499 
Gly Ala Asp Phe Asp Ala Cys Val Glu Gin lie Asp lie Gly Gly Pro 
120 125 130 

tec atg gtt cgt get gcg gca aag aac cac cca tct gtc get gtg gtt 547 
Ser Met Val Arg Ala Ala Ala Lys Asn His Pro Ser Val Ala Val Val 
135 140 145 

gtt tea ccg aac cgc tac gag gat gtc cag gaa get ttg aag acc ggt 595 
Val Ser Pro Asn Arg Tyr Glu Asp Val Gin Glu Ala Leu Lys Thr Gly 
150 155 160 165 

gga ttc tec cgc gcg gag cgc acc aag ttg get get gag get ttc cgc 643 
Gly Phe Ser Arg Ala Glu Arg Thr Lys Leu Ala Ala Glu Ala Phe Arg 
170 175 180 

cac acc gca acc tac gat gtc acc gtt gca acc tgg atg age gag cag 691 
His Thr Ala Thr Tyr Asp Val Thr Val Ala Thr Trp Met Ser. Glu Gin 
185 190 195 

ctg get gee gaa gat tct gag act gag ttc cca ggt tgg ate ggc acc 739 
Leu Ala Ala Glu Asp Ser Glu Thr Glu Phe Pro Gly Trp lie Gly Thr 
200 205 210 
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acc aac acc ttg tec cgc age ttg cgt tac ggt gag aac cct cac cag 787 
Thr Asn Thr Leu Ser Arg Ser Leu Arg Tyr Gly Glu Asn Pro His Gin 
215 220 225 

tct gca get ttg tac gtg ggc aac acc cgc gga ctt gca cag get aag 83 5 
Ser Ala Ala Leu Tyr Val Gly Asn Thr Arg Gly Leu Ala Gin Ala Lys 

230 235 240 245 

cag ttc cac ggc aag gaa atg age tac aac aac tac acc gat tct gat 883 
Gin Phe His Gly Lys Glu Met Ser Tyr Asn Asn Tyr Thr Asp Ser Asp 
250 255 260 

get gca tgg cgt gca gcg tgg gat cac gag cgt cct tgt gta get ate 931 
Ala Ala Trp Arg Ala Ala Trp Asp His Glu Arg Pro Cys Val Ala lie 
265 270 275 

ate aag cat gca aac cct tgt ggc att get gtt tct gat gag tec ate 979 
lie Lys His Ala Asn Pro Cys Gly lie Ala Val Ser Asp Glu Ser lie 
280 285 290 

gca gcg gca cac cgc gag gca cac gca tgt gac tct gtg tec gca ttc 1027 

Ala Ala Ala His Arg Glu Ala His Ala Cys Asp Ser Val Ser Ala Phe 
295 300 305 

ggt ggc gtc ate gcg tec aac cgt gaa gtc age gtt gag atg get aac 1075 

Gly Gly Val lie Ala Ser Asn Arg Glu Val Ser Val Glu Met Ala Asn 

310 315 320 325 

cag gtt gca gag ate ttc act gag gtc ate ate get cct tec tat gaa 1123 

Gin Val Ala Glu lie Phe Thr Glu Val lie lie Ala Pro Ser Tyr Glu 
330 335 340 

gag ggc get gtg gag ate ctg age cag aag aag aac ate cgt att ctt 1171 

Glu Gly Ala Val Glu lie Leu Ser Gin Lys Lys Asn He Arg He Leu 
345 350 355 

cag get gaa gca cct gtg cgt aag ggc ttt gag tec cgt gag ate tec 1219 

Gin Ala Glu Ala Pro Val Arg Lys Gly Phe Glu Ser Arg Glu He Ser 
360 365 370 

ggc ggt ctg ctt gtt cag gaa cgc gac ttg ate cac get gag ggc gac 12 67 

Gly Gly Leu Leu Val Gin Glu Arg Asp Leu He His Ala Glu Gly Asp 
375 380 385 

aac tec gca aac tgg act ctt get gee ggc tct get gtt tct cct gag 1315 

Asn Ser Ala Asn Trp Thr Leu Ala Ala Gly Ser Ala Val Ser Pro Glu 

390 395 400 405 

gtt ctg aag gac ctg gag ttc gcg tgg act gca gtt cgt tec gtg aag 1363 

Val Leu Lys Asp Leu Glu Phe Ala Trp Thr Ala Val Arg Ser Val Lys 
410 415 420 

tec aac gca att ctg ttg get aag aac ggc get acc gtt ggc gtt ggc 1411 

Ser Asn Ala He Leu Leu Ala Lys Asn Gly Ala Thr Val Gly Val Gly 
425 430 435 

atg gga cag gtc aac cgc gtt gac tct get cgc ttg get gtc gac cgt 1459 

Met Gly Gin Val Asn Arg Val Asp Ser Ala Arg Leu Ala Val Asp Arg 
440 445 450 
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gca ggt gca gag cgc get ace ggt tec gtt get get tec gat gcg ttc 1507 
Ala Gly Ala Glu Arg Ala Thr Gly Ser Val Ala Ala Ser Asp Ala Phe 
455 460 465 

ttc cca ttc get gat ggc ttt gag gtt etc get gag get ggc ate act 1555 
Phe Pro Phe Ala Asp Gly Phe Glu Val Leu Ala Glu Ala Gly lie Thr 
470 475 480 485 

get gtt gtg cag cct ggt gga tec att cgc gac aac gag gtc att gag 1603 
Ala Val Val Gin Pro Gly Gly Ser lie Arg Asp Asn Glu Val lie Glu 
490 495 500 

gca gec aac aag get ggc gtg acc atg tac ctg act ggt gcg cga cac 1651 
Ala Ala Asn Lys Ala Gly Val Thr Met Tyr Leu Thr Gly Ala Arg His 
505 510 515 

ttc get cac taaagttttt aaagatttcg ctt 1683 
Phe Ala His 
520 



<210> 944 
<211> 520 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 944 

Met Ser Asp Asp Arg Lys Ala lie Lys Arg Ala Leu lie Ser Val Tyr 
15 10 15 

Asp Lys Thr Gly Leu Glu Asp Leu Ala Gin Ala Leu His Arg Glu Asn 
20 25 30 

Val Glu lie Val Ser Thr Gly Ser Thr Ala Ala Lys lie Ala Glu Leu 
35 40 45 

Gly lie Pro Val Thr Pro Val Glu Glu Leu Thr Gly Phe Pro Glu Cys 
50 55 60 

Leu Glu Gly Arg Val Lys Thr Leu His Pro Lys Val His Ala Gly lie 
65 70 75 80 

Leu Ala Asp Thr Arg Lys Glu Asp His Leu Arg Gin Leu Lys Glu Leu 
85 90 95 

Glu Val Ala Pro Phe Gin Leu Val Val Val Asn Leu Tyr Pro Phe Ala 
100 105 110 

Glu Thr Val Ala Ser Gly Ala Asp Phe Asp Ala Cys Val Glu Gin lie 
115 120 125 

Asp lie Gly Gly Pro Ser Met Val Arg Ala Ala Ala Lys Asn His Pro 
130 135 140 

Ser Val Ala Val Val Val Ser Pro Asn Arg Tyr Glu Asp Val Gin Glu 
145 150 155 160 

Ala Leu Lys Thr Gly Gly Phe Ser Arg Ala Glu Arg Thr Lys Leu Ala 
165 170 175 



Ala Glu Ala Phe Arg His Thr Ala Thr Tyr Asp Val Thr Val Ala Thr 
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180 185 190 

Trp Met Ser Glu Gin Leu Ala Ala Glu Asp Ser Glu Thr Glu Phe Pro 
195 200 205 

Gly Trp lie Gly Thr Thr Asn Thr Leu Ser Arg Ser Leu Arg Tyr Gly 
210 215 220 

Glu Asn Pro His Gin Ser Ala Ala Leu Tyr Val Gly Asn Thr Arg Gly 
225 230 235 240 

Leu Ala Gin Ala Lys Gin Phe His Gly Lys Glu Met Ser Tyr Asn Asn 
245 250 255 

Tyr Thr Asp Ser Asp Ala Ala Trp Arg Ala Ala Trp Asp His Glu Arg 
260 265 270 

Pro Cys Val Ala lie lie Lys His Ala Asn Pro Cys Gly lie Ala Val 
275 280 285 

Ser Asp Glu Ser lie Ala Ala Ala His Arg Glu Ala His Ala Cys Asp 
290 295 300 

Ser Val Ser Ala Phe Gly Gly Val lie Ala Ser Asn Arg Glu Val Ser 
305 310 315 320 

Val Glu Met Ala Asn Gin Val Ala Glu lie Phe Thr Glu Val lie lie 
325 330 335 

Ala Pro Ser Tyr Glu Glu Gly Ala Val Glu lie Leu Ser Gin Lys Lys 
340 345 350 

Asn lie Arg lie Leu Gin Ala Glu Ala Pro Val Arg Lys Gly Phe Glu 
355 360 365 

Ser Arg Glu lie Ser Gly Gly Leu Leu Val Gin Glu Arg Asp Leu lie 
370 375 380 

His Ala Glu Gly Asp Asn Ser Ala Asn Trp Thr Leu Ala Ala Gly Ser 
385 390 395 400 

Ala Val Ser Pro Glu Val Leu Lys Asp Leu Glu Phe Ala Trp Thr Ala 
405 410 415 

Val Arg Ser Val Lys Ser Asn Ala lie Leu Leu Ala Lys Asn Gly Ala 
420 425 430 

Thr Val Gly Val Gly Met Gly Gin Val Asn Arg Val Asp Ser Ala Arg 
435 440 445 

Leu Ala Val Asp Arg Ala Gly Ala Glu Arg Ala Thr Gly Ser Val Ala 
450 455 460 

Ala Ser Asp Ala Phe Phe Pro Phe Ala Asp Gly Phe Glu Val Leu Ala 
465 470 475 480 

Glu Ala Gly He Thr Ala Val Val Gin Pro Gly Gly Ser He Arg Asp 
485 490 495 

Asn Glu Val He Glu Ala Ala Asn Lys Ala Gly Val Thr Met Tyr Leu 
500 505 510 
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Thr Gly Ala Arg His Phe Ala His 
515 520 



<210> 945 
<211> 1641 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1618) 
<223> RXN00488 

<400> 945 

gttgtggaat agcgtgtgag ctgcagcggt tatccgattt aaggacaagc tactaaagtt 60 

tagataattg tggacacact atgaggagga actgtcgcac atg aca acc cag age 115 

Met Thr Thr Gin Ser 
1 5 

cga gtt tct acc gga gga gac aac cca aac aag gtt gec ctt gtt gga 163 
Arg Val Ser Thr Gly Gly Asp Asn Pro Asn Lys Val Ala Leu Val Gly 
10 15 20 

tta acc ttt gat gac gta ctt ttg ctt cca gat gcg teg gac gtt gtt 211 
Leu Thr Phe Asp Asp Val Leu Leu Leu Pro Asp Ala Ser Asp Val Val 
25 30 35 

cct tea gag gta gat acc teg acg cag tta aca cgt aat att cgc ctt 259 
Pro Ser Glu Val Asp Thr Ser Thr Gin Leu Thr Arg Asn lie Arg Leu 
40 45 50 

aac acc cct att ctt tct gee gca atg gat act gtc acc gag get cgc 307 
Asn Thr Pro lie Leu Ser Ala Ala Met Asp Thr Val Thr Glu Ala Arg 
55 60 65 

atg get ate ggc atg gca cgc cat ggc ggc att ggt gtt ttg cac cgc 355 
Met Ala lie Gly Met Ala Arg His Gly Gly lie Gly Val Leu His Arg 
70 75 80 85 

aac ctg tct att caa gag cag gca gaa aac gtt gag ctg gtg aag cgt 403 
Asn Leu Ser lie Gin Glu Gin Ala Glu Asn Val Glu Leu Val Lys Arg 
90 95 100 



tct gag tct gga atg gtc act gat cct gtt acc tgt act cct gac atg 
Ser Glu Ser Gly Met Val Thr Asp Pro Val Thr Cys Thr Pro Asp Met 
105 110 115 



451 



age ate caa gaa gtg gat gat ctg tgt gca cgc ttc cgc att tec ggt 499 
Ser lie Gin Glu Val Asp Asp Leu Cys Ala Arg Phe Arg lie Ser Gly 
120 125 130 

ctg cct gtt gtt gat gag gee gga aag ttg gtt ggt att tgc acc aac 547 
Leu Pro Val Val Asp Glu Ala Gly Lys Leu Val Gly lie Cys Thr Asn 
135 140 145 

cgc gat atg cgt ttt gaa age gac atg aac cgt cgt gtc get gaa gtt 595 
Arg Asp Met Arg Phe Glu Ser Asp Met Asn Arg Arg Val Ala Glu Val 
150 155 160 165 
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atg acc cca atg cct ttg gtt gtt get gaa gag ggc gtc acc aag gag 643 
Met Thr Pro Met Pro Leu Val Val Ala Glu Glu Gly Val Thr Lys Glu 
170 175 180 

cag get ctt get ttg ctg tct gca aac aag gtg gag aag ctt cct ate 691 
Gin Ala Leu Ala Leu Leu Ser Ala Asn Lys Val Glu Lys Leu Pro lie 
185 190 195 

ate gca aag gac ggc aag ctt gtc ggt ctg ate acg gtg aag gac ttc 73 9 
lie Ala Lys Asp Gly Lys Leu Val Gly Leu lie Thr Val Lys Asp Phe 
200 205 210 

gtt aag act gag cag cac ccg aac gca tec aag gat gca tea ggt cgt 7 87 
Val Lys Thr Glu Gin His Pro Asn Ala Ser Lys Asp Ala Ser Gly Arg 
215 220 225 

ctg ctg gtt gcg get ggc ate ggc acg ggc gag gag tea ttc cag cga 83 5 
Leu Leu Val Ala Ala Gly lie Gly Thr Gly Glu Glu Ser Phe Gin Arg 
230 235 240 245 

get ggt gcg ctt gee gac gee ggc gtc gac att ttg gtc gta gac tct 883 
Ala Gly Ala Leu Ala Asp Ala Gly Val Asp lie Leu Val Val Asp Ser 
250 255 260 

gca cac gee cat age cgt gga gtt ttg gac atg gtg tec cgc gtg aag 931 
Ala His Ala His Ser Arg Gly Val Leu Asp Met Val Ser Arg Val Lys 
265 270 275 

aag teg ttc ccc aag gtc gat ate gtt ggc ggc aac ttg gcg acc cgc 979 
Lys Ser Phe Pro Lys Val Asp lie Val Gly Gly Asn Leu Ala Thr Arg 
280 285 290 

gag get gcg cag gee atg att gaa get ggc gca gac get ate aag gtg 1027 
Glu Ala Ala Gin Ala Met lie Glu Ala Gly Ala Asp Ala lie Lys Val 
295 300 305 

ggt att ggc cca ggt tct att tgc acc act cgc gtt gtc gca ggt gtc 1075 
Gly lie Gly Pro Gly Ser lie Cys Thr Thr Arg Val Val Ala Gly Val 
310 315 320 325 

ggt gca cct cag ate act gcg ate atg gag gca get gtt cca get cac 1123 
Gly Ala Pro Gin lie Thr Ala lie Met Glu Ala Ala Val Pro Ala His 
330 335 340 

aag get ggc gtt cct ate ate gee gat ggc ggc atg cag ttc tct ggt 1171 
Lys Ala Gly Val Pro lie lie Ala Asp Gly Gly Met Gin Phe Ser Gly 
345 350 355 

gat ate get aag get ttg get get ggc get aac tec gtg atg ctg ggc 1219 
Asp lie Ala Lys Ala Leu Ala Ala Gly Ala Asn Ser Val Met Leu Gly 
360 365 370 

tec atg ctg get ggt acc get gag get cct ggt gag acc ate acc ate 1267 
Ser Met Leu Ala Gly Thr Ala Glu Ala Pro Gly Glu Thr lie Thr lie 
375 380 385 

aac ggc aag cag tac aag cgt tac cgc ggc atg ggc tec atg ggc get 1315 
Asn Gly Lys Gin Tyr Lys Arg Tyr Arg Gly Met Gly Ser Met Gly Ala 
390 395 400 405 
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atg cag ggc cgt gga ctt agt ggt gag aag cgt tec tac tec aag gac 13 63 
Met Gin Gly Arg Gly Leu Ser Gly Glu Lys Arg Ser Tyr Ser Lys Asp 
410 415 420 

cgt tac ttc cag tct gac gtt aag age gaa gac aag etc gtt cca gaa 1411 
Arg Tyr Phe Gin Ser Asp Val Lys Ser Glu Asp Lys Leu Val Pro Glu 
425 430 435 

ggc ate gaa ggt cgc gtg cct ttc cgc ggt ccc ate gga gac ate att 1459 
Gly lie Glu Gly Arg Val Pro Phe Arg Gly Pro lie Gly Asp lie lie 
440 445 450 

cac cag cag gtc ggt gga ctt cgt gca gca atg ggc tac acc ggt tec 1507 
His Gin Gin Val Gly Gly Leu Arg Ala Ala Met Gly Tyr Thr Gly Ser 
455 460 465 

tec acc att gaa gag ctg cac aac get cgt ttc gtg cag ate acc age 1555 
Ser Thr lie Glu Glu Leu His Asn Ala Arg Phe Val Gin lie Thr Ser 
470 475 480 485 

gcg ggt ctg aag gaa tec cac ccg cac cac ate cag cag act gtg gaa 1603 
Ala Gly Leu Lys Glu Ser His Pro His His lie Gin Gin Thr Val Glu 
490 495 500 

get cct aac tac cac tagattttgc tcacttaaac age 1641 
Ala Pro Asn Tyr His 
505 



<210> 946 
<211> 506 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 946 

Met Thr Thr Gin Ser Arg Val Ser Thr Gly Gly Asp Asn Pro Asn Lys 
1 5 10 15 

Val Ala Leu Val Gly Leu Thr Phe Asp Asp Val Leu Leu Leu Pro Asp 
20 25 30 

Ala Ser Asp Val Val Pro Ser Glu Val Asp Thr Ser Thr Gin Leu Thr 
35 40 45 

Arg Asn lie Arg Leu Asn Thr Pro lie Leu Ser Ala Ala Met Asp Thr 
50 55 60 

Val Thr Glu Ala Arg Met Ala lie Gly Met Ala Arg His Gly Gly lie 
65 70 75 80 

Gly Val Leu His Arg Asn Leu Ser lie Gin Glu Gin Ala Glu Asn Val 
85 90 95 

Glu Leu Val Lys Arg Ser Glu Ser Gly Met Val Thr Asp Pro Val Thr 
100 105 110 

Cys Thr Pro Asp Met Ser lie Gin Glu Val Asp Asp Leu Cys Ala Arg 
115 120 125 



Phe Arg lie Ser Gly Leu Pro Val Val Asp Glu Ala Gly Lys Leu Val 
130 135 140 
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Gly lie Cys Thr Asn Arg Asp Met Arg Phe Glu Ser Asp Met Asn Arg 
145 150 155 160 

Arg Val Ala Glu Val Met Thr Pro Met Pro Leu Val Val Ala Glu Glu 
165 170 175 

Gly Val Thr Lys Glu Gin Ala Leu Ala Leu Leu Ser Ala Asn Lys Val 
180 185 190 

Glu Lys Leu Pro lie lie Ala Lys Asp Gly Lys Leu Val Gly Leu lie 
195 200 205 

Thr Val Lys Asp Phe Val Lys Thr Glu Gin His Pro Asn Ala Ser Lys 
210 215 220 

Asp Ala Ser Gly Arg Leu Leu Val Ala Ala Gly lie Gly Thr Gly Glu 
225 230 235 240 

Glu Ser Phe Gin Arg Ala Gly Ala Leu Ala Asp Ala Gly Val Asp lie 
245 250 255 

Leu Val Val Asp Ser Ala His Ala His Ser Arg Gly Val Leu Asp Met 
260 265 270 

Val Ser Arg Val Lys Lys Ser Phe Pro Lys Val Asp lie Val Gly Gly 
275 280 285 

Asn Leu Ala Thr Arg Glu Ala Ala Gin Ala Met lie Glu Ala Gly Ala 
290 295 300 

Asp Ala lie Lys Val Gly lie Gly Pro Gly Ser lie Cys Thr Thr Arg 
305 310 315 320 

Val Val Ala Gly Val Gly Ala Pro Gin lie Thr Ala lie Met Glu Ala 
325 330 335 

Ala Val Pro Ala His Lys Ala Gly Val Pro lie lie Ala Asp Gly Gly 
340 345 350 

Met Gin Phe Ser Gly Asp lie Ala Lys Ala Leu Ala Ala Gly Ala Asn 
355 360 365 

Ser Val Met Leu Gly Ser Met Leu Ala Gly Thr Ala Glu Ala Pro Gly 
370 375 380 

Glu Thr lie Thr lie Asn Gly Lys Gin Tyr Lys Arg Tyr Arg Gly Met 
385 390 395 % 400 

Gly Ser Met Gly Ala Met Gin Gly Arg Gly Leu Ser Gly Glu Lys Arg 
405 410 415 

Ser Tyr Ser Lys Asp Arg Tyr Phe Gin Ser Asp Val Lys Ser Glu Asp 
420 425 430 

Lys Leu Val Pro Glu Gly lie Glu Gly Arg Val Pro Phe Arg Gly Pro 
435 440 445 



lie Gly Asp lie lie His Gin Gin Val Gly Gly Leu Arg Ala Ala Met 
450 455 460 
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Gly Tyr Thr Gly Ser Ser Thr lie 
465 470 

Val Gin lie Thr Ser Ala Gly Leu 
485 

Gin Gin Thr Val Glu Ala Pro Asn 
500 



Glu Glu Leu His Asn Ala Arg Phe 
475 480 

Lys Glu Ser His Pro His His lie 
490 495 

Tyr His 
505 



<210> 947 
<211> 574 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (574) 

<223> FRXA00492 

<400> 947 

gttgtggaat agcgtgtgag ctgcagcggt tatccgattt aaggacaagc tactaaagtt 60 

tagataattg tggacacact atgaggagga actgtcgcac atg aca acc cag age 115 

Met Thr Thr Gin Ser 
1 5 

cga gtt tct acc gga gga gac aac cca aac aag gtt gec ctt gtt gga 163 
Arg Val Ser Thr Gly Gly Asp Asn Pro Asn Lys Val Ala Leu Val Gly 
10 15 20 

tta acc ttt gat gac gta ctt ttg ctt cca gat gcg teg gac gtt gtt 211 
Leu Thr Phe Asp Asp Val Leu Leu Leu Pro Asp Ala Ser Asp Val Val 
25 30 35 

cct tea gag gta gat acc teg acg cag tta aca cgt aat att cgc ctt 259 
Pro Ser Glu Val Asp Thr Ser Thr Gin Leu Thr Arg Asn lie Arg Leu 
40 45 50 

aac acc cct att ctt tct gee gca atg gat act gtc acc gag get cgc 307 
Asn Thr Pro lie Leu Ser Ala Ala Met Asp Thr Val Thr Glu Ala Arg 
55 60 65 

atg get ate ggc atg gca cgc cat ggc ggc att ggt gtt ttg cac cgc 355 
Met Ala lie Gly Met Ala Arg His Gly Gly lie Gly Val Leu His Arg 
70 75 80 85 

aac ctg tct att caa gag cag gca gaa aac gtt gag ctg gtg aag cgt 403 
Asn Leu Ser lie Gin Glu Gin Ala Glu Asn Val Glu Leu Val Lys Arg 
90 95 100 

tct gag tct gga atg gtc act gat cct gtt acc tgt act cct gac atg 451 
Ser Glu Ser Gly Met Val Thr Asp Pro Val Thr Cys Thr Pro Asp Met 
105 110 115 

age ate caa gaa gtg gat gat ctg tgt gca cgc ttc cgc att tec ggt 499 
Ser lie Gin Glu Val Asp Asp Leu Cys Ala Arg Phe Arg lie Ser Gly 
120 125 130 



ctg cct gtt gtt gat gag gee gga aag ttg gtt ggt att tgc acc aac 
Leu Pro Val Val Asp Glu Ala Gly Lys Leu Val Gly lie Cys Thr Asn 



547 
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135 140 145 

cgc gat atg cgt ttt gaa age gac atg 
Arg Asp Met Arg Phe Glu Ser Asp Met 
150 155 



<210> 948 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 948 

Met Thr Thr Gin Ser Arg Val Ser Thr Gly Gly Asp Asn Pro Asn Lys 
15 10 15 

Val Ala Leu Val Gly Leu Thr Phe Asp Asp Val Leu Leu Leu Pro Asp 
20 25 30 

Ala Ser Asp Val Val Pro Ser Glu Val Asp Thr Ser Thr Gin Leu Thr 
35 40 45 

Arg Asn lie Arg Leu Asn Thr Pro lie Leu Ser Ala Ala Met Asp Thr 
50 55 60 

Val Thr Glu Ala Arg Met Ala lie Gly Met Ala Arg His Gly Gly lie 
65 70 75 80 

Gly Val Leu His Arg Asn Leu Ser lie Gin Glu Gin Ala Glu Asn Val 
85 90 95 

Glu Leu Val Lys Arg Ser Glu Ser Gly Met Val Thr Asp Pro Val Thr 
100 105 110 

Cys Thr Pro Asp Met Ser lie Gin Glu Val Asp Asp Leu Cys Ala Arg 
115 120 125 

Phe Arg lie Ser Gly Leu Pro Val Val Asp Glu Ala Gly Lys Leu Val 
130 135 140 

Gly lie Cys Thr Asn Arg Asp Met Arg Phe Glu Ser Asp Met 
145 150 155 



<210> 949 
<211> 557 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (534) 
<223> FRXA00488 

<400> 949 

cag ate act gcg ate atg gag gca get gtt cca get cac aag get ggc 
Gin lie Thr Ala lie Met Glu Ala Ala Val Pro Ala His Lys Ala Gly 
15 10 15 



gtt cct ate ate gee gat ggc ggc atg cag ttc tct ggt gat ate get 
Val Pro lie lie Ala Asp Gly Gly Met Gin Phe Ser Gly Asp lie Ala 
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20 25 30 

aag get ttg get get ggc get aac tec gtg atg ctg ggc tec atg ctg 144 
Lys Ala Leu Ala Ala Gly Ala Asn Ser. Val Met Leu Gly Ser Met Leu 
35 40 45 

get ggt ace get gag get cct ggt gag ace ate ace ate aac ggc aag 192 
Ala Gly Thr Ala Glu Ala Pro Gly Glu Thr lie Thr lie Asn Gly Lys 
50 55 60 

cag tac aag cgt tac cgc ggc atg ggc tec atg ggc get atg cag ggc 240 
Gin Tyr Lys Arg Tyr Arg Gly Met Gly Ser Met Gly Ala Met Gin Gly 
65 70 75 80 

cgt gga ctt agt ggt gag aag cgt tec tac tec aag gac cgt tac ttc 288 
Arg Gly Leu Ser Gly Glu Lys Arg Ser Tyr Ser Lys Asp Arg Tyr Phe 
85 90 95 

cag tct gac gtt aag age gaa gac aag etc gtt cca gaa ggc ate gaa 33 6 
Gin Ser Asp Val Lys Ser Glu Asp Lys Leu Val Pro Glu Gly lie Glu 
100 105 110 

ggt cgc gtg cct ttc cgc ggt ccc ate gga gac ate att cac cag cag 384 
Gly Arg Val Pro Phe Arg Gly Pro lie Gly Asp lie lie His Gin Gin 
115 120 125 

gtc ggt gga ctt cgt gca gca atg ggc tac ace ggt tec tec ace att 432 
Val Gly Gly Leu Arg Ala Ala Met Gly Tyr Thr Gly Ser Ser Thr lie 
130 135 140 

gaa gag ctg cac aac get cgt ttc gtg cag ate acc age gcg ggt ctg 480 
Glu Glu Leu His Asn Ala Arg Phe Val Gin lie Thr Ser Ala Gly Leu 
145 150 155 160 

aag gaa tec cac ccg cac cac ate cag cag act gtg gaa get cct aac 52 8 
Lys Glu Ser His Pro His His lie Gin Gin Thr Val Glu Ala Pro Asn 
165 170 175 

tac cac tagattttgc tcacttaaac age 557 
Tyr His 



<210> 950 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 950 

Gin lie Thr Ala lie Met Glu Ala Ala Val Pro Ala His Lys Ala Gly 
15 10 15 

Val Pro lie lie Ala Asp Gly Gly Met Gin Phe Ser Gly Asp lie Ala 
20 25 30 

Lys Ala Leu Ala Ala Gly Ala Asn Ser Val Met Leu Gly Ser Met Leu 
35 40 45 



Ala Gly Thr Ala Glu Ala Pro Gly Glu Thr He Thr He Asn Gly Lys 
50 55 60 
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Gln Tyr Lys Arg 
65 

Arg Gly Leu Ser 



Gin Ser Asp Val 
100 

Gly Arg Val Pro 
115 

Val Gly Gly Leu 
130 

Glu Glu Leu His 
145 

Lys Glu Ser His 



Tyr His 



Tyr Arg Gly Met 
70 

Gly Glu Lys Arg 
85 

Lys Ser Glu Asp 



Phe Arg Gly Pro 
120 

Arg Ala Ala Met 
135 

Asn Ala Arg Phe 
150 

Pro His His lie 
165 



Gly Ser Met Gly 
75 

Ser Tyr Ser Lys 
90 

Lys Leu Val Pro 
105 

lie Gly Asp lie 



Gly Tyr Thr Gly 
140 

Val Gin lie Thr 
155 

Gin Gin Thr Val 
170 



Ala Met Gin Gly 
80 

Asp Arg Tyr Phe 
95 

Glu Gly He Glu 
110 

He His Gin Gin 
125 

Ser Ser Thr He 



Ser Ala Gly Leu 
160 

Glu Ala Pro Asn 
175 



<210> 951 
<211> 1554 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1531) 

<223> RXA02469 

<400> 951 

cgtcgaaaag cagtagtaaa gcagcaggaa ggtggtggaa agagcaattg aggtaccctt 60 

gccgtgttca gggataactg attaatcaac taggagaccc atg cgt ttt ctt aac 115 

Met Arg Phe Leu Asn 
1 5 

aat tec aat ccg ccc tat gag ctg aca tat tec gat gtg ttt atg gtg 163 
Asn Ser Asn Pro Pro Tyr Glu Leu Thr Tyr Ser Asp Val Phe Met Val 
10 15 20 

cct teg cgt tct gac gta ggc tec cgc atg tec gtg gat ctg cgc acc 211 
Pro Ser Arg Ser Asp Val Gly Ser Arg Met Ser Val Asp Leu Arg Thr 
25 30 35 

aat gac gga act gga aca acc ate ccg etc gtt gtg gca aac atg act 259 
Asn Asp Gly Thr Gly Thr Thr He Pro Leu Val Val Ala Asn Met Thr 
40 45 50 

get gtt get ggc cga cgc atg get gag acc att gcg cgc cgc ggt ggc 3 07 
Ala Val Ala Gly Arg Arg Met Ala Glu Thr He Ala Arg Arg Gly Gly 
55 60 65 



atg gcg att ctt ccg cag gat gtg ccc gee gat att get gca gag act 
Met Ala He Leu Pro Gin Asp Val Pro Ala Asp He Ala Ala Glu Thr 
70 ■ 75 80 85 



355 
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atc gcg aat gtg aag aaa gcg gac ctg gtt ttt gat acc cca att acc 403 
lie Ala Asn Val Lys Lys Ala Asp Leu Val Phe Asp Thr Pro lie Thr 
90 95 100 

gta aaa ccg cac cac acc gtg ggt tat gca cgc aac ttg ate cac aag 451 
Val Lys Pro His His Thr Val Gly Tyr Ala Arg Asn Leu lie His Lys 

105 110 115 

cgt gcg cac ggt gca gec att gtt ttg gag ggc gat cag ccg gtc ggc 499 

Arg Ala His Gly Ala Ala lie Val Leu Glu Gly Asp Gin Pro Val Gly 
120 125 130 

ate gtc acc gac aag gac etc gaa ggc gca gac aac ttc act cag gtg 547 

lie Val Thr Asp Lys Asp Leu Glu Gly Ala Asp Asn Phe Thr Gin Val 
135 140 145 

ggc acc etc atg tec acc tec eta ttg acg ctg cct gag gat att tec 595 

Gly Thr Leu Met Ser Thr Ser Leu Leu Thr Leu Pro Glu Asp lie Ser 
150 155 160 165 

ccc gaa gac gee ttc gga ate etc cac gaa cac age cgc aaa etc gee 643 

Pro Glu Asp Ala Phe Gly lie Leu His Glu His Ser Arg Lys Leu Ala 
170 175 180 

ccc gtc gtc gcg get gac ggc tea etc cgc ggc ate etc acc cgc acc 691 

Pro Val Val Ala Ala Asp Gly Ser Leu Arg Gly lie Leu Thr Arg Thr 

185 190 195 

ggc gee ctg cgc gee acc atg tac aag ccg get ate gac gee aac ggc 73 9 

Gly Ala Leu Arg Ala Thr Met Tyr Lys Pro Ala lie Asp Ala Asn Gly 
200 205 210 

cgc ctg cga gtc ggc gee gee ate ggc ate aac ggc gac ate gaa gga 787 

Arg Leu Arg Val Gly Ala Ala He Gly He Asn Gly Asp He Glu Gly 
215 220 225 

cgc acc aaa acg ctt etc gac gee ggc gee gac gtt eta gtc gtc gac 83 5 

Arg Thr Lys Thr Leu Leu Asp Ala Gly Ala Asp Val Leu Val Val Asp 
230 235 240 245 

aca gca cac ggc cac caa tec acc atg ate age gee etc aaa cgc ate 883 

Thr Ala His Gly His Gin Ser Thr Met He Ser Ala Leu Lys Arg He 
250 255 260 

cgc gca etc gac gtc aac gtc ccc ate gtt get ggc aac gtg gtc acc 931 

Arg Ala Leu Asp Val Asn Val Pro He Val Ala Gly Asn Val Val Thr 

265 270 275 

gec gat ggt gtc cgc gac eta gtt gaa gca ggc gca aac ate ate aag 979 

Ala Asp Gly Val Arg Asp Leu Val Glu Ala Gly Ala Asn He He Lys 
280 285 290 

gta ggc gtt gga cca ggc gca atg tgc acc acc cgc atg caa acc ggc 1027 

Val Gly Val Gly Pro Gly Ala Met Cys Thr Thr Arg Met Gin Thr Gly 
295 300 305 

gtt ggc cga cca cag ttc tec gca gtg ctg gaa tgc gca gee gaa gec 1075 

Val Gly Arg Pro Gin Phe Ser Ala Val Leu Glu Cys Ala Ala Glu Ala 
310 315 320 325 
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cgc aaa etc ggc gca cac gta tgg gca gac ggc gga gtc cgc gac ccc 1123 
Arg Lys Leu Gly Ala His Val Trp Ala Asp Gly Gly Val Arg Asp Pro 

330 335 340 

cgc gac gtc gec ctg gca etc gca get ggc gee tec aac gtg atg gtc 1171 

Arg Asp Val Ala Leu Ala Leu Ala Ala Gly Ala Ser Asn Val Met Val 
345 350 355 

gga tec tgg ttc tec gga acc tac gaa tec ccc ggc gac etc cgc ttc 1219 

Gly Ser Trp Phe Ser Gly Thr Tyr Glu Ser Pro Gly Asp Leu Arg Phe 
360 365 370 

gaa tec gac gga cgc atg tac aaa gaa tec ttc ggt atg gca tec egg 12 67 

Glu Ser Asp Gly Arg Met Tyr Lys Glu Ser Phe Gly Met Ala Ser Arg 
375 380 385 

cgc gee gtg gaa age cga aac caa aag gtc gaa get ttc gaa aaa gca 1315 

Arg Ala Val Glu Ser Arg Asn Gin Lys Val Glu Ala Phe Glu Lys Ala 
390 395 400 405 

cgc cgc gca atg ttc gaa gaa ggc ate tec act gec cgc ate tac att 13 63 

Arg Arg Ala Met Phe Glu Glu Gly lie Ser Thr Ala Arg lie Tyr lie 

410 415 420 

gac aaa cgc cac ggc gga gtc gag gac ctg gta gat caa ate ate tec 1411 

Asp Lys Arg His Gly Gly Val Glu Asp Leu Val Asp Gin lie lie Ser 
425 430 435 

ggt gtc cgc tec tea ttc acc tac gca ggc gec gat teg att gaa acc 1459 

Gly Val Arg Ser Ser Phe Thr Tyr Ala Gly Ala Asp Ser lie Glu Thr 
440 445 450 

ttc ttc gaa cgc gee acc gtc gga gtt caa tec acc gaa ggc tac gca 15 07 

Phe Phe Glu Arg Ala Thr Val Gly Val Gin Ser Thr Glu Gly Tyr Ala 
455 460 465 

gaa gga aag cca cgc get teg cgt taagtgttgt tgtgcctttg aga 1554 
Glu Gly Lys Pro Arg Ala Ser Arg 
470 475 



<210> 952 
<211> 477 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 952 

Met Arg Phe Leu Asn Asn Ser Asn Pro Pro Tyr Glu Leu Thr Tyr Ser 
15 10 15 

Asp Val Phe Met Val Pro Ser Arg Ser Asp Val Gly Ser Arg Met Ser 
20 25 30 

Val Asp Leu Arg Thr Asn Asp Gly Thr Gly Thr Thr lie Pro Leu Val 
35 40 45 

Val Ala Asn Met Thr Ala Val Ala Gly Arg Arg Met Ala Glu Thr lie 
50 55 60 



Ala Arg Arg Gly Gly Met Ala lie Leu Pro Gin Asp Val Pro Ala Asp 
65 70 75 80 
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Ile Ala Ala Glu 



Asp Thr Pro lie 
100 

Asn Leu lie His 
115 

Asp Gin Pro Val 
130 

Asn Phe Thr Gin 
145 

Pro Glu Asp lie 



Ser Arg Lys Leu 
180 

lie Leu Thr Arg 
195 

lie Asp Ala Asn 
210 

Gly Asp lie Glu 
225 

Val Leu Val Val 



Ala Leu Lys Arg 
260 

Gly Asn Val Val 
275 

Ala Asn lie lie 
290 

Arg Met Gin Thr 
305 

Cys Ala Ala Glu 



Gly Val Arg Asp 
340 

Ser Asn Val Met 
355 

Gly Asp Leu Arg 
370 

Gly Met Ala Ser 
385 



Thr lie Ala Asn 
85 

Thr Val Lys Pro 



Lys Arg Ala His 
120 

Gly lie Val Thr 
135 

Val Gly Thr Leu 
150 

Ser Pro Glu Asp 
165 

Ala Pro Val Val 



Thr Gly Ala Leu 
200 

Gly Arg Leu Arg 
215 

Gly Arg Thr Lys 
230 

Asp Thr Ala His 
245 

lie Arg Ala Leu 



Thr Ala Asp Gly 
280 

Lys Val Gly Val 
295 

Gly Val Gly Arg 
310 

Ala Arg Lys Leu 
325 

Pro Arg Asp Val 



Val Gly Ser Trp 
360 

Phe Glu Ser Asp 
375 

Arg Arg Ala Val 
390 



Val Lys Lys Ala 
90 

His His Thr Val 
105 

Gly Ala Ala lie 



Asp Lys Asp Leu 
140 

Met Ser Thr Ser 
155 

Ala Phe Gly lie 
170 

Ala Ala Asp Gly 
185 

Arg Ala Thr Met 



Val Gly Ala Ala 
220 

Thr Leu Leu Asp 
235 

Gly His Gin Ser 
250 

Asp Val Asn Val 
265 

Val Arg Asp Leu 



Gly Pro Gly Ala 
300 

Pro Gin Phe Ser 
315 

Gly Ala His Val 
330 

Ala Leu Ala Leu 
345 

Phe Ser Gly Thr 



Gly Arg Met Tyr 
380 

Glu Ser Arg Asn 
395 



Asp Leu Val Phe 
95 

Gly Tyr Ala Arg 
110 

Val Leu Glu Gly 
125 

Glu Gly Ala Asp 



Leu Leu Thr Leu 
160 

Leu His Glu His 
175 

Ser Leu Arg Gly 
190 

Tyr Lys Pro Ala 
205 

lie Gly lie Asn 



Ala Gly Ala Asp 
240 

Thr Met lie Ser 
255 

Pro He Val Ala 
270 

Val Glu Ala Gly 
285 

Met Cys Thr Thr 



Ala Val Leu Glu 
320 

Trp Ala Asp Gly 
335 

Ala Ala Gly Ala 
350 

Tyr Glu Ser Pro 
365 

Lys Glu Ser Phe 



Gin Lys Val Glu 
400 
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Ala Phe Glu Lys 



Ala Arg lie Tyr 
420 

Asp Gin lie lie 
435 

Asp Ser lie Glu 
450 

Thr Glu Gly Tyr 
465 



Ala Arg Arg Ala 
405 

lie Asp Lys Arg 



Ser Gly Val Arg 
440 

Thr Phe Phe Glu 
455 

Ala Glu Gly Lys 
470 



Met Phe Glu Glu 
410 

His Gly Gly Val 
425 

Ser Ser Phe Thr 



Arg Ala Thr Val 
460 

Pro Arg Ala Ser 
475 



Gly lie Ser Thr 
415 

Glu Asp Leu Val 
430 

Tyr Ala Gly Ala 
445 

Gly Val Gin Ser 



Arg 



<210> 953 
<211> 1692 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1669) 
<223> RXN00487 

<400> 953 

agggcgccag gggcatccag ccattaaagc ttttcgacga gccctcgccc atgtggccaa 60 



agaatcttat ttggaggctc gtctagtaga gtgagttctt gtg age ctt cag aca 

Val Ser Leu Gin Thr 
1 5 



115 



aat cat cgc cca gta etc gtc gtt gac ttc ggc gca cag tac gcg cag 
Asn His Arg Pro Val Leu Val Val Asp Phe Gly Ala Gin Tyr Ala Gin 
10 15 20 



163 



ctg ate gca cgt cgt gtg cgt gag gec ggc ate tac tec gaa gtc ate 
Leu lie Ala Arg Arg Val Arg Glu Ala Gly lie Tyr Ser Glu Val lie 
25 30 35 



211 



ccg cac ace gee ace gca gac gat gtg cgc get aaa aat gca gca gec 
Pro His Thr Ala Thr Ala Asp Asp Val Arg Ala Lys Asn Ala Ala Ala 
40 45 50 



259 



etc gtc ctt tec ggt ggc cca tec tec gtg tat gee gag gga gca cca 
Leu Val Leu Ser Gly Gly Pro Ser Ser Val Tyr Ala Glu Gly Ala Pro 
55 60 65 " 



307 



tec ctt gac get gag att ctt gat etc gga ttg cca gta ttt ggc att 
Ser Leu Asp Ala Glu lie Leu Asp Leu Gly Leu Pro Val Phe Gly lie 
70 75 80 85 



355 



tgc tac ggc ttc caa gec atg ace cac gcg ctt ggt ggc ace gtt gee 
Cys Tyr Gly Phe Gin Ala Met Thr His Ala Leu Gly Gly Thr Val Ala 
90 95 100 



403 



aac ace ggt aag cgc gaa tac gga cgc acc gac ate aac gtt gee ggt 
Asn Thr Gly Lys Arg Glu Tyr Gly Arg Thr Asp lie Asn Val Ala Gly 
105 110 115 



451 
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ggc gtc etc cac gaa ggc etc gaa gec tgc cac aag gtg tgg atg age 499 
Gly Val Leu His Glu Gly Leu Glu Ala Cys His Lys Val Trp Met Ser 
120 125 130 

cac ggc gac gec gtc tct gaa gec cca gaa ggt ttc gta gtc acc gcg 547 
His Gly Asp Ala Val Ser Glu Ala Pro Glu Gly Phe Val Val Thr Ala 
135 140 145 

tec tec gaa ggt gcg cct gtc gca get ttc gaa aac aag gaa cgc aaa 595 
Ser Ser Glu Gly Ala Pro Val Ala Ala Phe Glu Asn Lys Glu Arg Lys 
150 155 160 165 

atg get ggc gtg cag tac cac cca gag gta ttg cac tea cca cac ggc 643 
Met Ala Gly Val Gin Tyr His Pro Glu Val Leu His Ser Pro His Gly 
170 175 180 

cag gca gtt ctg acc cgc ttc etc act gag ate gca ggt eta gag cag 691 
Gin Ala Val Leu Thr Arg Phe Leu Thr Glu lie Ala Gly Leu Glu Gin 
185 190 195 

aac tgg acc gca gca aac ate get gaa gaa etc ate gaa aag gtc cgc 73 9 
Asn Trp Thr Ala Ala Asn lie Ala Glu Glu Leu lie Glu Lys Val Arg 
200 205 210 

gag cag ate ggc gaa gat ggc cgc get att tgt ggc eta tec ggt ggt 787 
Glu Gin lie Gly Glu Asp Gly Arg Ala lie Cys Gly Leu Ser Gly Gly 
215 220 225 

gtg gac tec get gtt gee ggt get ttg gtg cag cgc gee att ggt gac 835 
Val Asp Ser Ala Val Ala Gly Ala Leu Val Gin Arg Ala lie Gly Asp 
230 235 240 245 

cgt ttg acc tgt gtc ttt gtt gac cac ggt ctg ctg cgt gec ggt gag 883 
Arg Leu Thr Cys Val Phe Val Asp His Gly Leu Leu Arg Ala Gly Glu 
250 255 260 

cgc gag cag gtg gaa aaa gac ttc gtc gca gca acc ggc gee aag ctg 931 
Arg Glu Gin Val Glu Lys Asp Phe Val Ala Ala Thr Gly Ala Lys Leu 
265 270 275 

gtt acc gtt gat gag cgc cag gca ttc eta tec aag ctg gee gga gtt 979 
Val Thr Val Asp Glu Arg Gin Ala Phe Leu Ser Lys Leu Ala Gly Val 
280 285 290 

acc gaa cca gaa gca aag cgc aag get ate ggc get gag ttc ate cgc 1027 
Thr Glu Pro Glu Ala Lys Arg Lys Ala lie Gly Ala Glu Phe lie Arg 
295 300 305 

tec ttc gag cgc gca gtt gee ggt gtg ctg gaa gaa get cca gaa ggt 1075 
Ser Phe Glu Arg Ala Val Ala Gly Val Leu Glu Glu Ala Pro Glu Gly 
310 315 320 325 

tec acc gtg gac ttc ctg gtt cag ggc acc ctg tac cca gac gtc gtg 1123 
Ser Thr Val Asp Phe Leu Val Gin Gly Thr Leu Tyr Pro Asp Val Val 
330 335 340 

gaa tec ggt ggt gga tct ggt acc gca aac ate aag age cac cac aac 1171 
Glu Ser Gly Gly Gly Ser Gly Thr Ala Asn lie Lys Ser His His Asn 
345 350 355 - 

gtc ggt gga ctg cca gac gat gtg gaa ttc aag ctt gtt gag cca ctg 1219 
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Val Gly Gly Leu Pro Asp Asp Val Glu Phe Lys Leu Val Glu Pro Leu 
360 365 370 

cgt gac etc ttc aaa gac gaa gtc cgt gec gtt ggc cgt gaa ctt ggc 12 67 
Arg Asp Leu Phe Lys Asp Glu Val Arg Ala Val Gly Arg Glu Leu Gly 
375 380 385 

ctg cct gag gaa ate gtt ggc cgc cag cca ttc cca gga cca gga ctt 1315 
Leu Pro Glu Glu lie Val Gly Arg Gin Pro Phe Pro Gly Pro Gly Leu 
390 395 400 405 

ggt ate cgc ate ate ggt gaa gtc ace gaa gat cgc eta gaa ace etc 13 63 
Gly lie Arg lie lie Gly Glu Val Thr Glu Asp Arg Leu Glu Thr Leu 
410 415 420 

cgc cac get gac ctg ate gee cgc ace gag etc ace gaa gee gga ctt 1411 
Arg His Ala Asp Leu lie Ala Arg Thr Glu Leu Thr Glu Ala Gly Leu 
425 430 435 

gac ggc gtg ate tgg cag tgc cca gta gtc etc ctg gca gat gtc cgc 1459 
Asp Gly Val lie Trp Gin Cys Pro Val Val Leu Leu Ala Asp Val Arg 
440 445 450 

tct gtt ggt gtt caa ggc gat ggc cgc ace tac gga cac cca ate gtg 1507 
Ser Val Gly Val Gin Gly Asp Gly Arg Thr Tyr Gly His Pro lie Val 
455 460 465 

ctg cgc cca gtg tct tec gaa gac gca atg ace gee gac tgg ace cgc 1555 
Leu Arg Pro Val Ser Ser Glu Asp Ala Met Thr Ala Asp Trp Thr Arg 
470 475 480 485 

ctg cca tac gag gtt ctg gag aag ate tec ace cgc ate acc aac gaa 1603 
Leu Pro Tyr Glu Val Leu Glu Lys lie Ser Thr Arg lie Thr Asn Glu 
490 495 500 

gtt cca gat gtg aac cgc gtg gtg ctg gac gta acc tec aag cca cca 1651 
Val Pro Asp Val Asn Arg Val Val Leu Asp Val Thr Ser Lys Pro Pro 
505 510 515 

gga acc ate gaa tgg gag taggecttaa atgagectte gtt 1692 
Gly Thr. lie Glu Trp Glu 
520 



<210> 954 
<211> 523 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 954 

Val Ser Leu Gin Thr Asn His Arg Pro Val Leu Val Val Asp Phe Gly 
15 10 15 

Ala Gin Tyr Ala Gin Leu lie Ala Arg Arg Val Arg Glu Ala Gly lie 
20 25 30 

Tyr Ser Glu Val lie Pro His Thr Ala Thr Ala Asp Asp Val Arg Ala 
35 40 45 



Lys Asn Ala Ala Ala Leu Val Leu Ser Gly Gly Pro Ser Ser Val Tyr 
50 55 60 
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Ala Glu Gly Ala 
65 

Pro Val Phe Gly 



Gly Gly Thr Val 
100 

lie Asn Val Ala 
115 

Lys Val Trp Met 
130 

Phe Val Val Thr 
145 

Asn Lys Glu Arg 



His Ser Pro His 
180 

Ala Gly Leu Glu 
195 

lie Glu Lys Val 
210 

Gly Leu Ser Gly 
225 

Arg Ala lie Gly 



Leu Arg Ala Gly 
260 

Thr Gly Ala Lys 
275 

Lys Leu Ala Gly 
290 

Ala Glu Phe lie 
305 

Glu Ala Pro Glu 



Tyr Pro Asp Val 
340 

Lys Ser His His 
355 

Leu Val Glu Pro 
370 



Pro Ser Leu Asp 
70 

lie Cys Tyr Gly 
85 

Ala Asn Thr Gly 



Gly Gly Val Leu 
120 

Ser His Gly Asp 
135 

Ala Ser Ser Glu 
150 

Lys Met Ala Gly 
165 

Gly Gin Ala Val 



Gin Asn Trp Thr 
200 

Arg Glu Gin lie 
215 

Gly Val Asp Ser 
230 

Asp Arg Leu Thr 
245 

Glu Arg Glu Gin 



Leu Val Thr Val 
280 

Val Thr Glu Pro 
295 

Arg Ser Phe Glu 
310 

Gly Ser Thr Val 
325 

Val Glu Ser Gly 



Asn Val Gly Gly 
360 

Leu Arg Asp Leu 
375 



Ala Glu lie Leu 
75 

Phe Gin Ala Met 
90 

Lys Arg Glu Tyr 
105 

His Glu Gly Leu 



Ala Val Ser Glu 
140 

Gly Ala Pro Val 
155 

Val Gin Tyr His 
170 

Leu Thr Arg Phe 
185 

Ala Ala Asn lie 



Gly Glu Asp Gly 
220 

Ala Val Ala Gly 
235 

Cys Val Phe Val 
250 

Val Glu Lys Asp 
265 

Asp Glu Arg Gin 



Glu Ala Lys Arg 
300 

Arg Ala Val Ala 
315 

Asp Phe Leu Val 
330 

Gly Gly Ser Gly 
345 

Leu Pro Asp Asp 



Phe Lys Asp Glu 
380 



Asp Leu Gly Leu 
80 

Thr His Ala Leu 
95 

Gly Arg Thr Asp 
110 

Glu Ala Cys His 
125 

Ala Pro Glu Gly 



Ala Ala Phe Glu 
160 

Pro Glu Val Leu 
175 

Leu Thr Glu lie 
190 

Ala Glu Glu Leu 
205 

Arg Ala lie Cys 



Ala Leu Val Gin 
240 

Asp His Gly Leu 
255 

Phe Val Ala Ala 
270 

Ala Phe Leu Ser 
285 

Lys Ala lie Gly 



Gly Val Leu Glu 
320 

Gin Gly Thr Leu 
335 

Thr Ala Asn lie 
350 

Val Glu Phe Lys 
365 

Val Arg Ala Val 
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Gly Arg Glu Leu 
385 

Pro Gly Pro Gly 



Arg Leu Glu Thr 
420 

Thr Glu Ala Gly 
435 

Leu Ala Asp Val 
450 

Gly His Pro lie 
465 

Ala Asp Trp Thr 



Arg lie Thr Asn 
500 

Thr Ser Lys Pro 
515 



Gly Leu Pro Glu 
390 

Leu Gly lie Arg 
405 

Leu Arg His Ala 



Leu Asp Gly Val 
440 

Arg Ser Val Gly 
455 

Val Leu Arg Pro 
470 

Arg Leu Pro Tyr 
485 

Glu Val Pro Asp 



Pro Gly Thr lie 
520 



Glu lie Val Gly 
395 

lie lie Gly Glu 
410 

Asp Leu lie Ala 
425 

lie Trp Gin Cys 



Val Gin Gly Asp 
460 

Val Ser Ser Glu 
475 

Glu Val Leu Glu 
490 

Val Asn Arg Val 
505 

Glu Trp Glu 



Arg Gin Pro Phe 
400 

Val Thr Glu Asp 
415 

Arg Thr Glu Leu 
430 

Pro Val Val Leu 
445 

Gly Arg Thr Tyr 



Asp Ala Met Thr 
480 

Lys lie Ser Thr 
495 

Val Leu Asp Val 
510 



<210> 955 
<211> 1486 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1486) 
<223> FRXA00487 



<400> 955 

agggcgccag gggcatccag ccattaaagc ttttcgacga gccctcgccc atgtggccaa 60 

agaatcttat ttggaggctc gtctagtaga gtgagttctt gtg age ctt cag aca 115 

Val Ser Leu Gin Thr 
1 5 

aat cat cgc cca gta etc gtc gtt gac ttc ggc gca cag tac gcg cag 163 
Asn His Arg Pro Val Leu Val Val Asp Phe Gly Ala Gin Tyr Ala Gin 
10 15 20 



ctg ate gca cgt cgt gtg cgt gag gec ggc ate tac tec gaa gtc ate 211 
Leu lie Ala Arg Arg Val Arg Glu Ala Gly lie Tyr Ser Glu Val lie 
25 30 35 

ccg cac ace gee ace gca gac gat gtg cgc get aaa aat gca gca gee 259 
Pro His Thr Ala Thr Ala Asp Asp Val Arg Ala Lys Asn Ala Ala Ala 
40 45 50 

etc gtc ctt tec ggt ggc cca tec tec gtg tat gec gag gga gca cca 3 07 
Leu Val Leu Ser Gly Gly Pro Ser Ser Val Tyr Ala Glu Gly Ala Pro 
55 60 65 
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tcc ctt gac get gag att ctt gat etc gga ttg cca gta ttt ggc att 355 
Ser Leu Asp Ala Glu lie Leu Asp Leu Gly Leu Pro Val Phe Gly lie 
70 75 80 85 

tgc tac ggc ttc caa gec atg acc cac gcg ctt ggt ggc acc gtt gec 403 
Cys Tyr Gly Phe Gin Ala Met Thr His Ala Leu Gly Gly Thr Val Ala 
90 95 100 

aac acc ggt aag cgc gaa tac gga cgc acc gac ate aac gtt gec ggt 451 
Asn Thr Gly Lys Arg Glu Tyr Gly Arg Thr Asp lie Asn Val Ala Gly 
105 110 115 

ggc gtc etc cac gaa ggc etc gaa gec tgc cac aag gtg tgg atg age 499 
Gly Val Leu His Glu Gly Leu Glu Ala Cys His Lys Val Trp Met Ser 
120 125 130 

cac ggc gac gec gtc tct gaa gec cca gaa ggt ttc gta gtc acc gcg 547 
His Gly Asp Ala Val Ser Glu Ala Pro Glu Gly Phe Val Val Thr Ala 
135 140 145 

tec tec gaa ggt gcg cct gtc gca get ttc gaa aac aag gaa cgc aaa 595 
Ser Ser Glu Gly Ala Pro Val Ala Ala Phe Glu Asn Lys Glu Arg Lys 
150 155 160 165 

atg get ggc gtg cag tac cac cca gag gta ttg cac tea cca cac ggc 643 
Met Ala Gly Val Gin Tyr His Pro Glu Val Leu His Ser Pro His Gly 
170 175 180 

cag gca gtt ctg acc cgc ttc etc act gag ate gca ggt eta gag cag 691 
Gin Ala Val Leu Thr Arg Phe Leu Thr Glu lie Ala Gly Leu Glu Gin 
185 190 195 

aac tgg acc gca gca aac ate get gaa gaa etc ate gaa aag gtc cgc 739 
Asn Trp Thr Ala Ala Asn lie Ala Glu Glu Leu lie Glu Lys Val Arg 
200 205 210 

gag cag ate ggc gaa gat ggc cgc get att tgt ggc eta tec ggt ggt 787 
Glu Gin lie Gly Glu Asp Gly Arg Ala lie Cys Gly Leu Ser Gly Gly 
215 220 225 

gtg gac tec get gtt gec ggt get ttg gtg cag cgc gee att ggt gac 835 
Val Asp Ser Ala Val Ala Gly Ala Leu Val Gin Arg Ala lie Gly Asp 
230 235 240 245 

cgt ttg acc tgt gtc ttt gtt gac cac ggt ctg ctg cgt gee ggt gag 883 
Arg Leu Thr Cys Val Phe Val Asp His Gly Leu Leu Arg Ala Gly Glu 
250 255 260 

cgc gag cag gtg gaa aaa gac ttc gtc gca gca acc ggc gec aag ctg 931 
Arg Glu Gin Val Glu Lys Asp' Phe Val Ala Ala Thr Gly Ala Lys Leu 
265 270 275 

gtt acc gtt gat gag cgc cag gca ttc eta tec aag ctg gee gga gtt 979 
Val Thr Val Asp Glu Arg Gin Ala Phe Leu Ser Lys Leu Ala Gly Val 
280 285 290 

acc gaa cca gaa gca aag cgc aag get ate ggc get gag ttc ate cgc 1027 
Thr Glu Pro Glu Ala Lys Arg Lys Ala lie Gly Ala Glu Phe lie Arg 
295 300 305 

tec ttc gag cgc gca gtt gee ggt gtg ctg gaa gaa get cca gaa ggt 1075 
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Ser Phe Glu Arg Ala Val Ala Gly Val Leu Glu Glu Ala Pro Glu Gly 
310 315 320 325 

tec acc gtg gac ttc ctg gtt cag ggc acc ctg tac cca gac gtc gtg 1123 
Ser Thr Val Asp Phe Leu Val Gin Gly Thr Leu Tyr Pro Asp Val Val 
330 335 340 

gaa tec ggt ggt gga tct ggt acc gca aac ate aag age cac cac aac 1171 
Glu Ser Gly Gly Gly Ser Gly Thr Ala Asn lie Lys Ser His His Asn 
345 350 355 

gtc ggt gga ctg cca gac gat gtg gaa ttc aag ctt gtt gag cca ctg 1219 
Val Gly Gly Leu Pro Asp Asp Val Glu Phe Lys Leu Val Glu Pro Leu 
360 365 370 

cgt gac etc ttc aaa gac gaa gtc cgt gee gtt ggc cgt gaa ctt ggc 1267 
Arg Asp Leu Phe Lys Asp Glu Val Arg Ala Val Gly Arg Glu Leu Gly 
375 380 385 

ctg cct gag gaa ate gtt ggc cgc cag cca ttc cca gga cca gga ctt 1315 
Leu Pro Glu Glu lie Val Gly Arg Gin Pro Phe Pro Gly Pro Gly Leu 
390 395 400 405 

ggt ate cgc ate ate ggt gaa gtc acc gaa gat cgc eta gaa acc etc 1363 
Gly lie Arg lie lie Gly Glu Val Thr Glu Asp Arg Leu Glu Thr Leu 
410 415 420 

cgc cac get gac ctg ate gec cgc acc gag etc acc gaa gec gga ctt 1411 
Arg His Ala Asp Leu lie Ala Arg Thr Glu Leu Thr Glu Ala Gly Leu 
425 430 435 

gac ggc gtg ate tgg cag tgc cca gta gtc etc ctg gca gat gtc cgc 1459 
Asp Gly Val lie Trp Gin Cys Pro Val Val Leu Leu Ala Asp Val Arg 
440 445 450 

tct gtt ggt gtt caa ggc gat ggc cgc 1486 
Ser Val Gly Val Gin Gly Asp Gly Arg 
455 460 



<210> 956 
<211> 462 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 956 

Val Ser Leu Gin Thr Asn His Arg Pro Val Leu Val Val Asp Phe Gly 
15 10 15 

Ala Gin Tyr Ala Gin Leu lie Ala Arg Arg Val Arg Glu Ala Gly lie 
20 25 30 

Tyr Ser Glu Val lie Pro His Thr Ala Thr Ala Asp Asp Val Arg Ala 
35 40 45 

Lys Asn Ala Ala Ala Leu Val Leu Ser Gly Gly Pro Ser Ser Val Tyr 
50 55 60 

Ala Glu Gly Ala Pro Ser Leu Asp Ala Glu lie Leu Asp Leu Gly Leu 
65 70 75 80 
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Pro Val Phe Gly 



Gly Gly Thr Val 
100 

lie Asn Val Ala 
115 

Lys Val Trp Met 
130 

Phe Val Val Thr 
145 

Asn Lys Glu Arg 



His Ser Pro His 
180 

Ala Gly Leu Glu 
195 

He Glu Lys Val 
210 

Gly Leu Ser Gly 
225 

Arg Ala He Gly 



Leu Arg Ala Gly 
260 

Thr Gly Ala Lys 
275 

Lys Leu Ala Gly 
290 

Ala Glu Phe He 
305 

Glu Ala Pro Glu 



Tyr Pro Asp Val 
340 

Lys Ser His His 
355 

Leu Val Glu Pro 
370 

Gly Arg Glu Leu 
385 

Pro Gly Pro Gly 



He Cys Tyr Gly 
85 

Ala Asn Thr Gly 



Gly Gly Val Leu 
120 

Ser His Gly Asp 
135 

Ala Ser Ser Glu 
150 

Lys Met Ala Gly 
165 

Gly Gin Ala Val 



Gin Asn Trp Thr 
200 

Arg Glu Gin He 
215 

Gly Val Asp Ser 
230 

Asp Arg Leu Thr 
245 

Glu Arg Glu Gin 



Leu Val Thr Val 
280 

Val Thr Glu Pro 
295 

Arg Ser Phe Glu 
310 

Gly Ser Thr Val 
325 

Val Glu Ser Gly 



Asn Val Gly Gly 
360 

Leu Arg Asp Leu 
375 

Gly Leu Pro Glu 
390 

Leu Gly He Arg 



Phe Gin Ala Met 
90 

Lys Arg Glu Tyr 
105 

His Glu Gly Leu 



Ala Val Ser Glu 
140 

Gly Ala Pro Val 
155 

Val Gin Tyr His 
170 

Leu Thr Arg Phe 
185 

Ala Ala Asn He 



Gly Glu Asp Gly 
220 

Ala Val Ala Gly 
235 

Cys Val Phe Val 
250 

Val Glu Lys Asp 
265 

Asp Glu Arg Gin 



Glu Ala Lys Arg 
300 

Arg Ala Val Ala 
315 

Asp Phe Leu Val 
330 

Gly Gly Ser Gly 
345 

Leu Pro Asp Asp 



Phe Lys Asp Glu 
380 

Glu He Val Gly 
395 

lie He Gly Glu 



Thr His Ala Leu 
95 

Gly Arg Thr Asp 
110 

Glu Ala Cys His 
125 

Ala Pro Glu Gly 



Ala Ala Phe Glu 
160 

Pro Glu Val Leu 
175 

Leu Thr Glu He 
190 

Ala Glu Glu Leu 
205 

Arg Ala He Cys 



Ala Leu Val Gin 
240 

Asp His Gly Leu 
255 

Phe Val Ala Ala 
270 

Ala Phe Leu Ser 
285 

Lys Ala He Gly 



Gly Val Leu Glu 
320 

Gin Gly Thr Leu 
335 

Thr Ala Asn He 
350 

Val Glu Phe Lys 
365 

Val Arg Ala Val 



Arg Gin Pro Phe 
400 

Val Thr Glu Asp 
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405 410 415 

Arg Leu Glu Thr Leu Arg His Ala Asp Leu lie Ala Arg Thr Glu Leu 
420 425 430 

Thr Glu Ala Gly Leu Asp Gly Val lie Trp Gin Cys Pro Val Val Leu 
435 440 445 

Leu Ala Asp Val Arg Ser Val Gly Val Gin Gly Asp Gly Arg 
450 455 460 



<210> 957 
<211> 693 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (670) 

<223> RXA02237 

<400> 957 

gacgagctgg gcattgctca gacccgtcgt cttcgtggac tgggtgaccg tcagcgtcgc 60 

gcacttctcg agcgtttcgg cttcgaggat taattcttca gtg teg ggc gat aac 115 

Val Ser Gly Asp Asn 
1 5 

caa eta gga egg etc gta att ctt gcg ggc ccc tea gcg gtc ggt aaa 163 
Gin Leu Gly Arg Leu Val lie Leu Ala Gly Pro Ser Ala Val Gly Lys 
10 15 20 

teg act gtg gtt gat cgc etc cgc aat gac gtt cca aac ctg tat ttc 211 
Ser Thr Val Val Asp Arg Leu Arg Asn Asp Val Pro Asn Leu Tyr Phe 
25 30 35 

agt gtg teg atg ace act agg gca cct cgt cct ggt gaa gtc gat gga 259 
Ser Val Ser Met Thr Thr Arg Ala Pro Arg Pro Gly Glu Val Asp Gly 
40 45 50 

cgt gac tac ttc tat gtc act gca cag gaa ttt cag gac aaa ate gac 307 
Arg Asp Tyr Phe Tyr Val Thr Ala Gin Glu Phe Gin Asp Lys lie Asp 
55 60 65 

tgt gga gag atg ctt gaa tgg gca gat ate cac ggc ggt ttg cag cgt 355 
Cys Gly Glu Met Leu Glu Trp Ala Asp lie His Gly Gly Leu Gin Arg 
70 75 80 85 

tea ggc act cca gca ggt ccc gtc aat gag get cgc caa aat ggt egg 403 
Ser Gly Thr Pro Ala Gly Pro Val Asn Glu Ala Arg Gin Asn Gly Arg 
90 95 100 

cca gta ttg gtt gag gtt gat ctt gca gga gee cga aac ate get age 451 
Pro Val Leu Val Glu Val Asp Leu Ala Gly Ala Arg Asn He Ala Ser 
105 110 115 

tta att cca gat gca gaa ace ate ttc ctt get cca cct tea tgg gaa 499 
Leu He Pro Asp Ala Glu Thr He Phe Leu Ala Pro Pro Ser Trp Glu 
120 125 130 
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gtt ttg gtt gaa cgc etc act gga cgt ggc acc gaa age gaa gac gtt 547 
Val Leu Val Glu Arg Leu Thr Gly Arg Gly Thr Glu Ser Glu Asp Val 
135 140 145 

att get cgc agg etc gag acc gca cgc gaa gaa ttg get get cag age 595 
lie Ala Arg Arg Leu Glu Thr Ala Arg Glu Glu Leu Ala Ala Gin Ser 
150 155 160 165 

gaa ttt aag cac gtc att ate aat gat gat gtg gat aca gec gtc aag 643 
Glu Phe Lys His Val lie lie Asn Asp Asp Val Asp Thr Ala Val Lys 
170 175 180 

get att gag gat gtt etc etc ggc get tagecaaaac atagageggt 690 
Ala lie Glu Asp Val Leu Leu Gly Ala 
185 190 

agg 693 



<210> 958 
<211> 190 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 958 

Val Ser Gly Asp Asn Gin Leu Gly Arg Leu Val lie Leu Ala Gly Pro 
15 10 15 

Ser Ala Val Gly Lys Ser Thr Val Val Asp Arg Leu Arg Asn Asp Val 
20 25 30 

Pro Asn Leu Tyr Phe Ser Val Ser Met Thr Thr Arg Ala Pro Arg Pro 
35 40 45 

Gly Glu Val Asp Gly Arg Asp Tyr Phe Tyr Val Thr Ala Gin Glu Phe 
50 55 60 

Gin Asp Lys lie Asp Cys Gly Glu Met Leu Glu Trp Ala Asp lie His 
65 70 75 80 

Gly Gly Leu Gin Arg Ser Gly Thr Pro Ala Gly Pro Val Asn Glu Ala 
85 90 95 

Arg Gin Asn Gly Arg Pro Val Leu Val Glu Val Asp Leu Ala Gly Ala 
100 105 110 

Arg Asn lie Ala Ser Leu lie Pro Asp Ala Glu Thr lie Phe Leu Ala 
115 120 125 

Pro Pro Ser Trp Glu Val Leu Val Glu Arg Leu Thr Gly Arg Gly Thr 
130 135 140 

Glu Ser Glu Asp Val lie Ala Arg Arg Leu Glu Thr Ala Arg Glu Glu 
145 150 155 160 

Leu Ala Ala Gin Ser Glu Phe Lys His Val lie lie Asn Asp Asp Val 
165 170 175 

Asp Thr Ala Val Lys Ala lie Glu Asp Val Leu Leu Gly" Ala 
180 185 190 
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<210> 959 
<211> 1413 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1390) 
<223> RXA01446 

<400> 959 

gatgattaaa aacctcacat gggatagtaa 
tgcatactcc aacttcatgg atcggatgtg 



att gtc ggc get caa tgg ggc gat 
lie Val Gly Ala Gin Trp Gly Asp 
10 



gatgaaataa cgtctgtgtg cgcacacgcg 60 

aegtaaacca atg get gca ate gtt 115 
Met Ala Ala lie Val 
1 5 

gaa ggc aaa ggt aag gec acg gat 163 
Glu Gly Lys Gly Lys Ala Thr Asp 
15 20 



att etc ggc gga etc gtc gat tac gtg gtt aag ccc aat ggc ggt aac 211 
lie Leu Gly Gly Leu Val Asp Tyr Val Val Lys Pro Asn Gly Gly Asn 
25 30 35 

aac get gga cac act gtt gtg gtc ggc ggc gag aag tac gag eta aag 259 
Asn Ala Gly His Thr Val Val Val Gly Gly Glu Lys Tyr Glu Leu Lys 
40 45 50 

etc ctt cct gee ggc gtc etc tec gaa acg gee ace cca att ttg ggc 307 
Leu Leu Pro Ala Gly Val Leu Ser Glu Thr Ala Thr Pro lie Leu Gly 
55 60 65 

aac ggc gtt gtg ate aac ctt gag gca ctg ttc gaa gaa ate gac ggc 3 55 
Asn Gly Val Val lie Asn Leu Glu Ala Leu Phe Glu Glu lie Asp Gly 
70 75 80 85 

ctt gag get cgc ggt gcg gat gca tec cgc ctg cgc ate tct gca aac 403 
Leu Glu Ala Arg Gly Ala Asp Ala Ser Arg Leu Arg lie Ser Ala Asn 
90 95 100 

get cac ctg gtt get cca tac cac cag gtg atg gac cgt gtt cag gaa 451 
Ala His Leu Val Ala Pro Tyr His Gin Val Met Asp Arg Val Gin Glu 
105 110 115 

cgc ttc ctg ggc aag cgc gca ate ggc ace ace ggc cgt ggc ate ggc 499 
Arg Phe Leu Gly Lys Arg Ala lie Gly Thr Thr Gly Arg Gly lie Gly 
120 125 130 

cca ace tac gcg gac aaa gta tec cgc gtg gga ate cgt gtt caa gac 547 
Pro Thr Tyr Ala Asp Lys Val Ser Arg Val Gly lie Arg Val Gin Asp 
135 140 145 

att ttc gac gaa tec ate ctt cgt caa aaa gtc gaa tec gee ctg gat 595 
lie Phe Asp Glu Ser lie Leu Arg Gin Lys Val Glu Ser Ala Leu Asp 
150 155 160 165 



tac aaa aac cag gtg ctg gtg aag atg tac aac cgc aag gee ate gtc 
Tyr Lys Asn Gin Val Leu Val Lys Met Tyr Asn Arg Lys Ala lie Val 
170 175 180 



643 
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get gag gaa ate gtg cag tac ttc etc tec tac get gat cgt ctg cgc 691 
Ala Glu Glu lie Val Gin Tyr Phe Leu Ser Tyr Ala Asp Arg Leu Arg 
185 190 195 

ccc atg gtc ate gat gec ace ttg gtg etc aac gag gca ctt gat cag 739 
Pro Met Val lie Asp Ala Thr Leu Val Leu Asn Glu Ala Leu Asp Gin 
200 205 210 

ggc aag cac gtt ctt atg gaa ggt ggc cag gca ace atg etc gac gtg 787 
Gly Lys His Val Leu Met Glu Gly Gly Gin Ala Thr Met Leu Asp Val 
215 220 225 

gac cac ggc ace tac cca ttc gtc acc tec tec aac cca acc gee ggt 835 
Asp His Gly Thr Tyr Pro Phe Val Thr Ser Ser Asn Pro Thr Ala Gly 
230 235 240 245 

ggc gca agt gtt ggt tea ggt ate ggc cca acc aag ate acc age tec 883 
Gly Ala Ser Val Gly Ser Gly lie Gly Pro Thr Lys lie Thr Ser Ser 
250 255 260 

ttg ggt ate ate aag gee tac acc act cgt gtt ggt gee ggc cca ttc 931 
Leu Gly lie lie Lys Ala Tyr Thr Thr Arg Val Gly Ala Gly Pro Phe 
265 270 275 

cca act gag ctg ttt gat aag tgg ggc gag tac ctg cag acc gtc ggt 979 
Pro Thr Glu Leu Phe Asp Lys Trp Gly Glu Tyr Leu Gin Thr Val Gly 
280 285 290 

ggc gag gtc ggc gtg aac acc ggc cgt aag cgt cgc tgt ggc tgg tac 1027 
Gly Glu Val Gly Val Asn Thr Gly Arg Lys Arg Arg Cys Gly Trp Tyr 
295 300 305 

gac tec gtg att get cgt tac gca tec cgc gtc aac gga ttc acc gac 1075 
Asp Ser Val lie Ala Arg Tyr Ala Ser Arg Val Asn Gly Phe Thr Asp 
310 315 320 325 

tac ttc ctg acc aag eta gac gtg etc acc ggc ate ggt gaa ate cca 1123 
Tyr Phe Leu Thr Lys Leu Asp Val Leu Thr Gly lie Gly Glu lie Pro 
330 335 340 

ate tgc gta get tac gac gtt gat ggt gtt cgc cac gat gaa atg cca 1171 
lie Cys Val Ala Tyr Asp Val Asp Gly Val Arg His Asp Glu Met Pro 
345 350 355 

ctg acc cag tea gag ttc cac cac gca acc cca ate ttt gaa acc atg 1219 
Leu Thr Gin Ser Glu Phe His His Ala Thr Pro lie Phe Glu Thr Met 
360 365 370 

cct gca tgg gac gaa gac ate acc gac tgc aag acc ttc gag gat ctt 12 67 
Pro Ala Trp Asp Glu Asp lie Thr Asp Cys Lys Thr Phe Glu Asp Leu 
375 380 385 

cca caa aag gee cag gac tac gtc cga cgt ctg gaa gaa etc tct ggt 1315 
Pro Gin Lys Ala Gin Asp Tyr Val Arg Arg Leu Glu Glu Leu Ser Gly 
390 395 400 405 

get cgc ttc tec tac ate ggt gtt gga cct ggt cgc gat cag acc ate 1363 
Ala Arg Phe Ser Tyr lie Gly Val Gly Pro Gly Arg Asp Gin Thr He 
410 415 420 
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gtc ctg cat gac gta eta get gac aac tagtactgat aaacatcagt 
Val Leu His Asp Val Leu Ala Asp Asn 
425 430 



1410 



gag 1413 



<210> 960 
<211> 430 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 960 

Met Ala Ala lie Val lie Val Gly Ala Gin Trp Gly Asp Glu Gly Lys 
15 10 15 

Gly Lys Ala Thr Asp lie Leu Gly Gly Leu Val Asp Tyr Val Val Lys 
20 25 30 

Pro Asn Gly Gly Asn Asn Ala Gly His Thr Val Val Val Gly Gly Glu 
35 40 45 

Lys Tyr Glu Leu Lys Leu Leu Pro Ala Gly Val Leu Ser Glu Thr Ala 
50 55 60 

Thr Pro lie Leu Gly Asn Gly Val Val lie Asn Leu Glu Ala Leu Phe 
65 70 75 80 

Glu Glu lie Asp Gly Leu Glu Ala Arg Gly Ala Asp Ala Ser Arg Leu 
85 90 95 

Arg lie Ser Ala Asn Ala His Leu Val Ala Pro Tyr His Gin Val Met 
100 105 110 

Asp Arg Val Gin Glu Arg Phe Leu Gly Lys Arg Ala lie Gly Thr Thr 
115 120 125 

Gly Arg Gly lie Gly Pro Thr Tyr Ala Asp Lys Val Ser Arg Val Gly 
130 135 140 

lie Arg Val Gin Asp lie Phe Asp Glu Ser lie Leu Arg Gin Lys Val 
145 150 155 160 

Glu Ser Ala Leu Asp Tyr Lys Asn Gin Val Leu Val Lys Met Tyr Asn 
165 170 175 

Arg Lys Ala lie Val Ala Glu Glu lie Val Gin Tyr Phe Leu Ser Tyr 
180 185 190 

Ala Asp Arg Leu Arg Pro Met Val lie Asp Ala Thr Leu Val Leu Asn 
195 200 205 

Glu Ala Leu Asp Gin Gly Lys His Val Leu Met Glu Gly Gly Gin Ala 
210 215 220 

Thr Met Leu Asp Val Asp His Gly Thr Tyr Pro Phe Val Thr Ser Ser 
225 230 235 240 

Asn Pro Thr Ala Gly Gly Ala Ser Val Gly Ser Gly He Gly Pro Thr 
245 250 255 
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Lys lie Thr Ser Ser Leu Gly lie lie Lys Ala Tyr Thr Thr Arg Val 
. 260 265 270 

Gly Ala Gly Pro Phe Pro Thr Glu Leu Phe Asp Lys Trp Gly Glu Tyr 
275 280 285 

Leu Gin Thr Val Gly Gly Glu Val Gly Val Asn Thr Gly Arg Lys Arg 
290 295 300 

Arg Cys Gly Trp Tyr Asp Ser Val lie Ala Arg Tyr Ala Ser Arg Val 
305 310 315 320 

Asn Gly Phe Thr Asp Tyr Phe Leu Thr Lys Leu Asp Val Leu Thr Gly 
325 330 335 

lie Gly Glu lie Pro lie Cys Val Ala Tyr Asp Val Asp Gly Val Arg 
340 345 350 

His Asp Glu Met Pro Leu Thr Gin Ser Glu Phe His His Ala Thr Pro 
355 360 365 

lie Phe Glu Thr Met Pro Ala Trp Asp Glu Asp lie Thr Asp Cys Lys 
370 375 380 

Thr Phe Glu Asp Leu Pro Gin Lys Ala Gin Asp Tyr Val Arg Arg Leu 
385 390 395 400 

Glu Glu Leu Ser Gly Ala Arg Phe Ser Tyr lie Gly Val Gly Pro Gly 
405 410 415 

Arg Asp Gin Thr lie Val Leu His Asp Val Leu Ala Asp Asn 
420 425 430 



<210> 961 
<211> 1551 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> RXA00619 

<400> 961 

tcaaaggaag acaccattga aggtgtgcgc aaaatcggag aattcatcaa aaaatagcag 60 



cgactaggtt agtttcggtt cgtggggaat aataatttgc gtg get gat aaa aag 

Val Ala Asp Lys Lys 
1 5 



115 



aag ate gca aac gtc ctg teg aac cgt tac gec tec gcg gaa ctt tct 
Lys lie Ala Asn Val Leu Ser Asn Arg Tyr Ala Ser Ala Glu Leu Ser 
10 15 20 



163 



aac ctg tgg agt gec gaa gag aag ate ate atg gag cgc cag etc tgg 
Asn Leu Trp Ser Ala Glu Glu Lys lie lie Met Glu Arg Gin Leu Trp 
25 30 35 



211 



ate gec gtg atg aaa gec cag aaa gat ttg gga gtt gag ate cct gec 
lie Ala Val Met Lys Ala Gin Lys Asp Leu Gly Val Glu lie Pro Ala 



259 
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40 45 50 

gag gca att gaa tec tat gaa gca gtg ate gac cag gtt gat ttg gca 3 07 
Glu Ala lie Glu Ser Tyr Glu Ala Val lie Asp Gin Val Asp Leu Ala 
55 60 65 

age ate gec gat cgt gag cgc gtc ace cgc cac gat gtg aag gee cgc 355 
Ser lie Ala Asp Arg Glu Arg Val Thr Arg His Asp Val Lys Ala Arg 
70 75 80 85 

ate gaa gaa ttc aat gca ctg get ggc cat gag cac ate cac aag ggc 403 
lie Glu Glu Phe Asn Ala Leu Ala Gly His Glu His lie His Lys Gly 
90 95 100 

atg acc tec cgc gac etc acc gaa aat gtt gaa cag ctg cag ate cac 451 
Met Thr Ser Arg Asp Leu Thr Glu Asn Val Glu Gin Leu Gin lie His 
105 110 115 

cgc tec ctt gag ctg gtc cgc aac aag ggc att gca gtt gtt gca get 499 
Arg Ser Leu Glu Leu Val Arg Asn Lys Gly lie Ala Val Val Ala Ala 
120 125 130 

ate gga tec cgc gca gcg cag tac caa age ctg gtc atg get ggc cgt 547 
lie Gly Ser Arg Ala Ala Gin Tyr Gin Ser Leu Val Met Ala Gly Arg 
135 140 145 

tec cac aac gtg gca gcg cag gca act acc ttg ggc aag cgt ttc gca 595 
Ser His Asn Val Ala Ala Gin Ala Thr Thr Leu Gly Lys Arg Phe Ala 
150 155 160 165 

acc gca get gat gaa atg etc gtg gca ctt gag cgc gtc acc gaa ctg 643 
Thr Ala Ala Asp Glu Met Leu Val Ala Leu Glu Arg Val Thr Glu Leu 
170 175 180 

etc aac cgc tac cca ctt cgc gga ate aag ggc cca atg gga acc gee 691 
Leu Asn Arg Tyr Pro Leu Arg Gly lie Lys Gly Pro Met Gly Thr Ala 
185 190 195 

caa gac atg ctt gac etc atg gaa ggc gac gag get cgt etc tec gat 739 
Gin Asp Met Leu Asp Leu Met Glu Gly Asp Glu Ala Arg Leu Ser Asp 
200 205 210 

ctg gaa acc cgc ate gca gca cac etc ggc ttt gat cgc gtc ttc gac 787 
Leu Glu Thr Arg lie Ala Ala His Leu Gly Phe Asp Arg Val Phe Asp 
215 220 225 

tec gtc ggc cag gtc tac cca cgt tec ctt gac ttc gat gca gta tct 835 
Ser Val Gly Gin Val Tyr Pro Arg Ser Leu Asp Phe Asp Ala Val Ser 
230 235 240 245 

get ctg gtt cag ctt ggc tec ggc cca tea teg ctg tec cac acc att 883 
Ala Leu Val Gin Leu Gly Ser Gly Pro Ser Ser Leu Ser His Thr lie 
250 255 260 

cgt etc atg gee ggc acc gaa act gtt acc gaa ggt ttt aag gaa ggc 931 
Arg Leu Met Ala Gly Thr Glu Thr Val Thr Glu Gly Phe Lys Glu Gly 
265 270 275 

cag gtc ggt tec tct gca atg cct cac aag atg aac get cgc tec tgt 979 
Gin Val Gly Ser Ser Ala Met Pro His Lys Met Asn Ala Arg Ser Cys 
280 285 290 
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gag cgc gtg ggc ggc ctg cag gtt att ctt cgc gga tac etc acc atg 1027 
Glu Arg Val Gly Gly Leu Gin Val lie Leu Arg Gly Tyr Leu Thr Met 
295 300 305 

gtt get gat ctt tec ggc cag cag tgg aac gaa ggc gat gtc ttc tgc 1075 
Val Ala Asp Leu Ser Gly Gin Gin Trp Asn Glu Gly Asp Val Phe Cys 
310 315 320 325 

tec gtg ate cgc cgc gtt gca ctg cca gac gca ttc ttc gcg att gac 1123 
Ser Val lie Arg Arg Val Ala Leu Pro Asp Ala Phe Phe Ala lie Asp 
330 335 340 

gga atg ttt gaa act ttc ctg aca gtc ctg gat gaa ttc ggt gca ttc 1171 
Gly Met Phe Glu Thr Phe Leu Thr Val Leu Asp Glu Phe Gly Ala Phe 
345 350 355 

cct gee atg ate gag cgc gaa ctt gag cgt tac ctg cca ttc ctg gca 1219 
Pro Ala Met lie Glu Arg Glu Leu Glu Arg Tyr Leu Pro Phe Leu Ala 
360 365 370 

act acc cgt ate etc atg gee get gtc cgc gca ggc gtt ggc cgc gaa 12 67 
Thr Thr Arg lie Leu Met Ala Ala Val Arg Ala Gly Val Gly Arg Glu 
375 380 385 

acc gca cac gaa gta ate aag gaa aac get gtc gcg gtt gee etc aac 1315 
Thr Ala His Glu Val lie Lys Glu Asn Ala Val Ala Val Ala Leu Asn 
390 395 400 405 

atg cgc gaa aat ggc ggt gac cag gac ctt ate cag cgc etc get get 13 63 
Met Arg Glu Asn Gly Gly Asp Gin Asp Leu lie Gin Arg Leu Ala Ala 
410 415 420 

gat gag cgc etc cca atg age gaa get gac ctt gag gca gcg ctg get 1411 
Asp Glu Arg Leu Pro Met Ser Glu Ala Asp Leu Glu Ala Ala Leu Ala 
425 430 435 

gac cgc cac gee ttc ate ggt gee get gag tec cag gtc tec cgt gtg 1459 
Asp Arg His Ala Phe lie Gly Ala Ala Glu Ser Gin Val Ser Arg Val 
440 445 450 

etc gac cgc att cag gtg ctt gtc gac gee cac ccc ggc gee gca gac 1507 
Leu Asp Arg lie Gin Val Leu Val Asp Ala His Pro Gly Ala Ala Asp 
455 460 465 

tac cga cca ggt gag att ctt taaaggtttt taacggcgtt cac 1551 
Tyr Arg Pro Gly Glu lie Leu 
470 475 



<210> 962 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 962 

Val Ala Asp Lys Lys Lys lie Ala Asn Val Leu Ser Asn Arg Tyr Ala 
15 10 15 

Ser Ala Glu Leu Ser Asn Leu Trp Ser Ala Glu Glu Lys lie lie Met 
20 25 30 
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Glu Arg Gin Leu 
35 

Val Glu He Pro 
50 

Gin Val Asp Leu 
65 

Asp Val Lys Ala 



His He His Lys 
100 

Gin Leu Gin He 
115 

Ala Val Val Ala 
130 

Val Met Ala Gly 
145 

Gly Lys Arg Phe 



Arg Val Thr Glu 
180 

Pro Met Gly Thr 
195 

Ala Arg Leu Ser 
210 

Asp Arg Val Phe 
225 

Phe Asp Ala Val 



Leu Ser His Thr 
260 

Gly Phe Lys Glu 
275 

Asn Ala Arg Ser 
290 

Gly Tyr Leu Thr 
305 

Gly Asp Val Phe 



Phe Phe Ala He 
340 



Trp He Ala Val 
40 

Ala Glu Ala He 
55 

Ala Ser He Ala 
70 

Arg He Glu Glu 
85 

Gly Met Thr Ser 



His Arg Ser Leu 
120 

Ala He Gly Ser 
135 

Arg Ser His Asn 
150 

Ala Thr Ala Ala 
165 

Leu Leu Asn Arg 



Ala Gin Asp Met 
200 

Asp Leu Glu Thr 
215 

Asp Ser Val Gly 
230 

Ser Ala Leu Val 
245 

lie Arg Leu Met 



Gly Gin Val Gly 
280 

Cys Glu Arg Val 
295 

Met Val Ala Asp 
310 

Cys Ser Val He 
325 

Asp Gly Met Phe 



Met Lys Ala Gin 



Glu Ser Tyr Glu 
60 

Asp Arg Glu Arg 
75 

Phe Asn Ala Leu 
90 

Arg Asp Leu Thr 
105 

Glu Leu Val Arg 



Arg Ala Ala Gin 
140 

Val Ala Ala Gin 
155 

Asp Glu Met Leu 
170 

Tyr Pro Leu Arg 
185 

Leu Asp Leu Met 



Arg He Ala Ala 
220 

Gin Val Tyr Pro 
235 

Gin Leu Gly Ser 
250 

Ala Gly Thr Glu 
265 

Ser Ser Ala Met 



Gly Gly Leu Gin 
300 

Leu Ser Gly Gin 
315 

Arg Arg Val Ala 
330 

Glu Thr Phe Leu 
345 



Lys Asp Leu Gly 
45 

Ala Val He Asp 



Val Thr Arg His 
80 

Ala Gly His Glu 
95 

Glu Asn Val Glu 
110 

Asn Lys Gly He 
125 

Tyr Gin Ser Leu 



Ala Thr Thr Leu 
160 

Val Ala Leu Glu 
175 

Gly He Lys Gly 
190 

Glu Gly Asp Glu 
205 

His Leu Gly Phe 



Arg Ser Leu Asp 
240 

Gly Pro Ser Ser 
255 

Thr Val Thr Glu 
270 

Pro His Lys Met 
285 

Val He Leu Arg 



Gin Trp Asn Glu 
320 

Leu Pro Asp Ala 
335 

Thr Val Leu Asp 
350 
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Glu Phe Gly Ala 
355 

Leu Pro Phe Leu 
370 

Gly Val Gly Arg 
385 

Ala Val Ala Leu 



Gin Arg Leu Ala 
420 

Glu Ala Ala Leu 
435 

Gin Val Ser Arg 
450 

Pro Gly Ala Ala 
465 



Phe Pro Ala Met 
360 

Ala Thr Thr Arg 
375 

Glu Thr Ala His 
390 

Asn Met Arg Glu 
405 

Ala Asp Glu Arg 



Ala Asp Arg His 
440 

Val Leu Asp Arg 
455 

Asp Tyr Arg Pro 
470 



lie Glu Arg Glu 



lie Leu Met Ala 
380 

Glu Val lie Lys 
395 

Asn Gly Gly Asp 
410 

Leu Pro Met Ser 
425 

Ala Phe lie Gly 



lie Gin Val Leu 
460 

Gly Glu lie Leu 
475 



Leu Glu Arg Tyr 
365 

Ala Val Arg Ala 



Glu Asn Ala Val 
400 

Gin Asp Leu lie 
415 

Glu Ala Asp Leu 
430 

Ala Ala Glu Ser 
445 

Val Asp Ala His 



<210> 963 
<211> 666 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (643) 

<223> RXA00688 

<400> 963 

gcggaaccgc aatcttgatt cttgtatctg ttgcactgac cacagtgaag cagattgaga 60 



gccagctcct gcaaagcaac tacgaaggac ttctaaaata atg cga etc gta etc 115 

Met Arg Leu Val Leu 
1 5 

etc gga cct ccc ggt get ggt aag ggc acc cag get gca att etc tct 163 
Leu Gly Pro Pro Gly Ala Gly Lys Gly Thr Gin Ala Ala lie Leu Ser 
10 15 20 



gag aag ctt ggc att cct cac att tct act ggc gat ctt ttc cgc gee 211 
Glu Lys Leu Gly lie Pro His lie Ser Thr Gly Asp Leu Phe Arg Ala 
25 ' 30 35 



aac att ggc gaa ggt acc cct ctg ggt ate gag gee aag cag tac ate 259 
Asn lie Gly Glu Gly Thr Pro Leu Gly lie Glu Ala Lys Gin Tyr lie 
40 45 * 50 



gac get ggc aag ctg gtt cca acc gac gtg act gca cgt atg gtt get 307 
Asp Ala Gly Lys Leu Val Pro Thr Asp Val Thr Ala Arg Met Val Ala 
55 60 65 



tec cgc ctt get gag tec gat get gca gaa ggc ttc ctt ttg gat ggt 
Ser Arg Leu Ala Glu Ser Asp Ala Ala Glu Gly Phe Leu Leu Asp Gly 
70 75 80 85 



355 
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ttc cca cgc acc gtt gag cag get gac ate ttg get aac ctg ctt tec 403 
Phe Pro Arg Thr Val Glu Gin Ala Asp lie Leu Ala Asn Leu Leu Ser 
90 95 100 

gaa get ggc cag acc etc gat ggt gtt gtt aac tac cag gtt tct gaa 451 
Glu Ala Gly Gin Thr Leu Asp Gly Val Val Asn Tyr Gin Val Ser Glu 
105 110 115 

gac gtc gtc gtg gag cgc atg ctg tec cgt ggt cgc get gat gac aac 499 
Asp Val Val Val Glu Arg Met Leu Ser Arg Gly Arg Ala Asp Asp Asn 
120 125 130 

gaa gag acc ate cgc acc cgt etc ggt gtc tac cgc gac gag act get 547 
Glu Glu Thr lie Arg Thr Arg Leu Gly Val Tyr Arg Asp Glu Thr Ala 
135 140 145 

cct ctg ate gat cac tac ggt gac aag ate ate aac att gag get gaa 595 
Pro Leu lie Asp His Tyr Gly Asp Lys lie lie Asn lie Glu Ala Glu 
150 155 160 165 

ggc gaa gtc gaa gag ate aac get cgt acc etc aag gca ctg ggc aaa 643 
Gly Glu Val Glu Glu lie Asn Ala Arg Thr Leu Lys Ala Leu Gly Lys 
170 175 180 

taagatttct tctctagtgc tgc 666 



<210> 964 
<211> 181 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 964 

Met Arg Leu Val Leu Leu Gly Pro Pro Gly Ala Gly Lys Gly Thr Gin 
15 10 15 

Ala Ala lie Leu Ser Glu Lys Leu Gly lie Pro His lie Ser Thr Gly 
20 25 30 

Asp Leu Phe Arg Ala Asn lie Gly Glu Gly Thr Pro Leu Gly lie Glu 
35 40 45 

Ala Lys Gin Tyr lie Asp Ala Gly Lys Leu Val Pro Thr Asp Val Thr 
50 55 60 

Ala Arg Met Val Ala Ser Arg Leu Ala Glu Ser Asp Ala Ala Glu Gly 
65 70 75 80 

Phe Leu Leu Asp Gly Phe Pro Arg Thr Val Glu Gin Ala Asp lie Leu 
85 90 95 

Ala Asn Leu Leu Ser Glu Ala Gly Gin Thr Leu Asp Gly Val Val Asn 
100 105 110 

Tyr Gin Val Ser Glu Asp Val Val Val Glu Arg Met Leu Ser Arg Gly 
115 120 125 

Arg Ala Asp Asp Asn Glu Glu Thr lie Arg Thr Arg Leu Gly Val Tyr 
130 135 140 



t 
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Arg Asp Glu Thr Ala Pro Leu lie Asp His Tyr Gly Asp Lys lie lie 
145 150 155 160 

Asn lie Glu Ala Glu Gly Glu Val Glu Glu lie Asn Ala Arg Thr Leu 
165 170 175 

Lys Ala Leu Gly Lys 
180 



<210> 965 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXA00266 

<400> 965 

agtaggggat cgtccagcga agcggtcgca gaggctgtga ggaagctcta agtcgactta 60 

agtgcgcgaa gcagaccacc attaggtaga atcacccaac atg act gaa cgt act 115 

Met Thr Glu Arg Thr 
1 5 

etc ate ctt ate aag cca gac ggt gtt acc aac gga cac gtc ggc gaa 163 
Leu lie Leu lie Lys Pro Asp Gly Val Thr Asn Gly His Val Gly Glu 
10 15 20 

ate ate gca cgt att gag cgc aag ggc ctg aag etc get get ctg gat 211 
lie lie Ala Arg lie Glu Arg Lys Gly Leu Lys Leu Ala Ala Leu Asp 
25 30 35 

ctg cgt gtt gca gac cgc gag acc get gaa aag cac tac gaa gag cac 2 59 
Leu Arg Val Ala Asp Arg Glu Thr Ala Glu Lys His Tyr Glu Glu His 
40 45 50 

get gac aag cca ttc ttc ggt gag etc gtt gaa ttc ate acc tct gca 307 
Ala Asp Lys Pro Phe Phe Gly Glu Leu Val Glu Phe lie Thr Ser Ala 
55 60 65 

cct ctg ate gca ggc ate gtc gaa ggc gag cgt gca ate gat gca tgg 355 
Pro Leu lie Ala Gly lie Val Glu Gly Glu Arg Ala lie Asp Ala Trp 
70 75 80 85 

cgt cag ctt get ggt ggc acc gac cca gtt get aag gca acc cca ggc 403 
Arg Gin Leu Ala Gly Gly Thr Asp Pro Val Ala Lys Ala Thr Pro Gly 
90 95 100 

acc ate cgc ggc gat ttc gca ctg act gtt gga gag aac gtt gtt cac 451 
Thr lie Arg Gly Asp Phe Ala Leu Thr Val Gly Glu Asn Val Val His 
105 110 115 

ggt tct gat tec cca gag tec get gag cgc gag ate tec ate tgg ttc 499 
Gly Ser Asp Ser Pro Glu Ser Ala Glu Arg Glu He Ser He Trp Phe 
120 125 130 



cct aac ctg taatttttac ggttagaaaa aaa 
Pro Asn Leu 



531 
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135 



<210> 966 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 966 

Met Thr Glu Arg Thr Leu lie Leu lie Lys Pro Asp Gly Val Thr Asn 
15 10 15 

Gly His Val Gly Glu lie lie Ala Arg lie Glu Arg Lys Gly Leu Lys 
20 25 30 

Leu Ala Ala Leu Asp Leu Arg Val Ala Asp Arg Glu Thr Ala Glu Lys 
35 40 45 

His Tyr Glu Glu His Ala Asp Lys Pro Phe Phe Gly Glu Leu Val Glu 
50 55 60 

Phe lie Thr Ser Ala Pro Leu lie Ala Gly lie Val Glu Gly Glu Arg 
65 70 75 80 

Ala lie Asp Ala Trp Arg Gin Leu Ala Gly Gly Thr Asp Pro Val Ala 
85 90 95 

Lys Ala Thr Pro Gly Thr lie Arg Gly Asp Phe Ala Leu Thr Val Gly 
100 105 110 

Glu Asn Val Val His Gly Ser Asp Ser Pro Glu Ser Ala Glu Arg Glu 
115 120 125 

lie Ser lie Trp Phe Pro Asn Leu 
130 135 



<210> 967 
<211> 1245 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1222) 
<223> RXA00489 

<400> 967 

cagcccgatt tcttcattga aatcgggctg tttctggttg tgtcgcgtat ctcgggtaaa 60 

gtcttcgtcg tatacgacca tttaagggag gcccgtcaca atg cgt gac cac gtt 115 

Met Arg Asp His Val 
1 5 

gaa ate ggt ate ggc cgt gag gca cga cgc acc tac age ttg gac gat 163 
Glu lie Gly lie Gly Arg Glu Ala Arg Arg Thr Tyr Ser Leu Asp Asp 
10 15 20 



att tct gtc gtt tct age cgc cgc acc cgt tea tec aaa gat gtc gac 211 
He Ser Val Val Ser Ser Arg Arg Thr Arg Ser Ser Lys Asp Val Asp 
25 30 35 



BGM21CP -1288- 



acc act tgg cat att gac gcc tac aag ttt gat ctg ccg ttc atg aat 259 
Thr Thr Trp His lie Asp Ala Tyr Lys Phe Asp Leu Pro Phe Met Asn 
40 45 50 

cac cca agt gat gca ttg gca age cct gag ttt gtc att gaa atg ggc 3 07 
His Pro Ser Asp Ala Leu Ala Ser Pro Glu Phe Val lie Glu Met Gly 
55 60 65 

aag cag ggt ggc ctt ggc gtg ate aac get gag ggt ctg tgg ggt cgc 355 
Lys Gin Gly Gly Leu Gly Val lie Asn Ala Glu Gly Leu Trp Gly Arg 
70 75 80 85 

cat get gat etc gat gag gcg ate gca aag gtg att get gcg tat gag 403 
His Ala Asp Leu Asp Glu Ala lie Ala Lys Val lie Ala Ala Tyr Glu 
90 95 100 

gaa ggc gac cag get gca gcc act cgc act ctt cag gag ctg cac gca 451 
Glu Gly Asp Gin Ala Ala Ala Thr Arg Thr Leu Gin Glu Leu His Ala 
105 110 115 

gcg cca ctg gat act gag ctg ctg agt gag cgc att gcg cag gtt cgt 499 
Ala Pro Leu Asp Thr Glu Leu Leu Ser Glu Arg He Ala Gin Val Arg 
120 125 130 

gat tec ggt gag ate gtt get gtg cgc gtg tct cca caa aat gtt cgt 547 
Asp Ser Gly Glu He Val Ala Val Arg Val Ser Pro Gin Asn Val Arg 
135 140 145 

gag ate gca cca ate gtc ate aag gca ggt get gat ctg ctg gtt ate 595 
Glu He Ala Pro He Val He Lys Ala Gly Ala Asp Leu Leu Val He 
150 155 160 165 

cag ggc ace ctg ate tct gca gag cac gtc aac ace ggt gga gag gcc 643 
Gin Gly Thr Leu He Ser Ala Glu His Val Asn Thr Gly Gly Glu Ala 
170 175 180 

ctg aac eta aag gaa ttc ate ggt tct ttg gat gtt cct gtc ate get 691 
Leu Asn Leu Lys Glu Phe He Gly Ser Leu Asp Val Pro Val He Ala 
185 190 195 

ggt ggc gtg aac gat tac ace acc gcg ttg cac atg atg cgt ace ggt 739 
Gly Gly Val Asn Asp Tyr Thr Thr Ala Leu His Met Met Arg Thr Gly 
200 205 210 

get gtg ggc ate ate gtc ggt ggc ggc gag aac acc aac age eta gca 7 87 
Ala Val Gly He He Val Gly Gly Gly Glu Asn Thr Asn Ser Leu Ala 
215 220 225 

ttg ggc atg gag gta tec atg gcc act gcg att get gat gtc get gcg 835 
Leu Gly Met Glu Val Ser Met Ala Thr Ala He Ala Asp Val Ala Ala 
230 235 240 245 

gca cgt cgt gat tac ctg gat gag acc ggt gga cgt tac gtg cac ate 883 
Ala Arg Arg Asp Tyr Leu Asp Glu Thr Gly Gly Arg Tyr Val His He 
250 255 260 

att gca gat gga age att gaa aac tec ggt gat gta gtc aag get att 931 
lie Ala Asp Gly Ser He Glu Asn Ser Gly Asp Val Val Lys Ala He 
265 270 275 
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gcc tgt ggc gca gat get gtg gtg ctg ggt tea ccg ttg get cgc get 979 
Ala Cys Gly Ala Asp Ala Val Val Leu Gly Ser Pro Leu Ala Arg Ala 
280 285 290 

gaa gaa get get gga aag ggc tac ttc tgg cca gca gtg gca gcg cac 1027 
Glu Glu Ala Ala Gly Lys Gly Tyr Phe Trp Pro Ala Val Ala Ala His 
295 300 305 

cct cgt ttc cca cgc ggt gtg gtt act gag tec gtg gac ttg gat gag 1075 
Pro Arg Phe Pro Arg Gly Val Val Thr Glu Ser Val Asp Leu Asp Glu 
310 315 320 325 

gca gca cca age ttg gag cag att ctg cat ggt ccg tct acg atg ccg 1123 
Ala Ala Pro Ser Leu Glu Gin lie Leu His Gly Pro Ser Thr Met Pro 
330 335 340 

tgg ggt gtg gaa aac ttc gaa ggt gga tta aag cgt gcg ctg get aag 1171 
Trp Gly Val Glu Asn Phe Glu Gly Gly Leu Lys Arg Ala Leu Ala Lys 
345 > 350 355 

tgt ggc tac acc gat ttg aag age ttc caa aag gta age ctg cac gtt 1219 
Cys Gly Tyr Thr Asp Leu Lys Ser Phe Gin Lys Val Ser Leu His Val 
360 365 370 

aac taggtgtgtg tactcgcctc ttc 1245 
Asn 



<210> 968 
<211> 374 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 968 

Met Arg Asp His Val Glu lie Gly lie Gly Arg Glu Ala Arg Arg Thr 
15 10 15 

Tyr Ser Leu Asp Asp lie Ser Val Val Ser Ser Arg Arg Thr Arg Ser 
20 25 30 

Ser Lys Asp Val Asp Thr Thr Trp His lie Asp Ala Tyr Lys Phe Asp 
35 40 45 

Leu Pro Phe Met Asn His Pro Ser Asp Ala Leu Ala Ser Pro Glu Phe 
50 55 60 

Val lie Glu Met Gly Lys Gin Gly Gly Leu Gly Val lie Asn Ala Glu 
65 70 75 80 

Gly Leu Trp Gly Arg His Ala Asp Leu Asp Glu Ala lie Ala Lys Val 
85 90 95 

lie Ala Ala Tyr Glu Glu Gly Asp Gin Ala Ala Ala Thr Arg Thr Leu 
100 105 110 

Gin Glu Leu His Ala Ala Pro Leu Asp Thr Glu Leu Leu Ser Glu Arg 
115 120 125 



lie Ala Gin Val Arg Asp Ser Gly Glu lie Val Ala Val Arg Val Ser 
130 135 140 



BGI-12ICP 



-1290- 



Pro Gin Asn Val Arg Glu lie Ala Pro lie Val lie Lys Ala Gly Ala 
145 150 155 160 

Asp Leu Leu Val lie Gin Gly Thr Leu lie Ser Ala Glu His Val Asn 
165 170 175 

Thr Gly Gly Glu Ala Leu Asn Leu Lys Glu Phe He Gly Ser Leu Asp 
180 185 190 

Val Pro Val He Ala Gly Gly Val Asn Asp Tyr Thr Thr Ala Leu His 
195 200 205 

Met Met Arg Thr Gly Ala Val Gly He He Val Gly Gly Gly Glu Asn 
210 215 220 

Thr Asn Ser Leu Ala Leu Gly Met Glu Val Ser Met Ala Thr Ala He 
225 230 235 240 

Ala Asp Val Ala Ala Ala Arg Arg Asp Tyr Leu Asp Glu Thr Gly Gly 
245 250 255 

Arg Tyr Val His He He Ala Asp Gly Ser He Glu Asn Ser Gly Asp 
260 265 270 

Val Val Lys Ala He Ala Cys Gly Ala Asp Ala Val Val Leu Gly Ser 
275 280 285 

Pro Leu Ala Arg Ala Glu Glu Ala Ala Gly Lys Gly Tyr Phe Trp Pro 
290 295 300 

Ala Val Ala Ala His Pro Arg Phe Pro Arg Gly Val Val Thr Glu Ser 
305 310 315 320 

Val Asp Leu Asp Glu Ala Ala Pro Ser Leu Glu Gin He Leu His Gly 
325 330 335 

Pro Ser Thr Met Pro Trp Gly Val Glu Asn Phe Glu Gly Gly Leu Lys 
340 345 350 

Arg Ala Leu Ala Lys Cys Gly Tyr Thr Asp Leu Lys Ser Phe Gin Lys 
355 360 365 

Val Ser Leu His Val Asn 
370 



<210> 969 
<211> 1545 
<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 
<221> CDS 

<222> (101) . . (1531) 
<223> RXN02281 

<400> 969 

aagatcaaca acgccgccga ggtcaacttg gaaattatca cgtgaggatt cttgcatacg 60 



cctataaaag cacagttttg aatccacagg gcatcagggc gtg cag aaa gat agt 115 
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Val Gin Lys Asp Ser 

1 5 

gtg gtg cgc atg gaa gca aca acg ate gat gac gca ate gcg aag etc 163 

Val Val Arg Met Glu Ala Thr Thr lie Asp Asp Ala lie Ala Lys Leu 

10 15 20 

att gac ate tac gac ace teg acc aaa ctg gee aaa gaa ace etc aac 211 
lie Asp lie Tyr Asp Thr Ser Thr Lys Leu Ala Lys Glu Thr Leu Asn 
25 30 35 

aat gag gac tac gee gca tac gec gat gtt gtt tac ccc aaa etc acc 259 
Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val Tyr Pro Lys Leu Thr 
40 45 50 

gtt gac gtg ctg gaa tgg aaa ccc ate gac cgc acc gaa ccc ttc ggc 3 07 
Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg Thr Glu Pro Phe Gly 
55 60 65 

tat gtg gat cga gee ggg cga tac tec gec acc ttg tec aaa cca cgc 3 55 
Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr Leu Ser Lys Pro Arg 
70 75 80 85 

gtg att gag cgt tac etc cgc gaa caa etc gag cgt etc acc agt aat 403 
Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu Arg Leu Thr Ser Asn 
90 95 100 

tat ccc tgc aag att tac gta tct gag tea gat ate cgc ate cca ccg 451 
Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp lie Arg lie Pro Pro 
105 . 110 115 

gag tac att cgc ggc gca cct tec get acc gaa get cgc cgt get ggt 499 
Glu Tyr lie Arg Gly Ala Pro Ser Ala Thr Glu Ala Arg Arg Ala -Gly 
120 125 130 

gat gtt gca gat ate ate cca cgc ccc acc ctg gat gaa gtc cac gac 547 
Asp Val Ala Asp lie lie Pro Arg Pro Thr Leu Asp Glu Val His Asp 
135 140 145 

gca att ate gac ggc gac tgg cac gee ttc aac ggc ccc gaa etc ccg 595 
Ala lie lie Asp Gly Asp Trp His Ala Phe Asn Gly Pro Glu Leu Pro 
150 155 160 165 

ctt ttc cac ttc ggg ccg caa cgc ttc gac ate gec tgc gee cgc ate 643 
Leu Phe His Phe Gly Pro Gin Arg Phe Asp lie Ala Cys Ala Arg lie 
170 175 180 

gag cac tac acc ggc ate aac gtg gaa cac gtg cag aag tac att ctg 691 
Glu His Tyr Thr Gly lie Asn Val Glu His Val Gin Lys Tyr lie Leu 
185 190 195 

ttc acc aac tac gee atg cac acc acc gag ttc gtg cat ttt gee atg 739 
Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe Val His Phe Ala Met 
200 205 210 

tec gaa etc acc teg gaa gac tec cgc tac gtg ggt eta tec ttg cca 787 
Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val Gly Leu Ser Leu Pro 
215 220 225 

aac ggg cag gta att gac cga gag acc gee acc age etc ggt acg gaa 835 
Asn Gly Gin Val lie Asp Arg Glu Thr Ala Thr Ser Leu Gly Thr Glu 
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230 235 240 245 

acc ctt gat ctg act age cgt ttc caa atg cct cgt tac gat etc ate 883 
Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro Arg Tyr Asp Leu lie 
250 255 260 

acc gaa gec ggt gac ggt att acc att ate aac ate ggt gtg ggc cca 931 
Thr Glu Ala Gly Asp Gly lie Thr lie lie Asn lie Gly Val Gly Pro 
265 270 275 

tec aat gca aaa act ate acc gac tgc ctt get gtg etc cgc cca gaa 979 

Ser Asn Ala Lys Thr lie Thr Asp Cys Leu Ala Val Leu Arg Pro Glu 
280 285 290 

gee tgg gtg atg ate ggc cac' tgt get ggc atg gac gec cgc atg cgc 1027 

Ala Trp Val Met lie Gly His Cys Ala Gly Met Asp Ala Arg Met Arg 
295 300 305 

ate ggc gac etc ate ctt ggc aac gee tac cag cgc gaa gac cac att 1075 

lie Gly Asp Leu lie Leu Gly Asn Ala Tyr Gin Arg Glu Asp His lie 

310 315 320 325 

ctg aat acc cgc ate cca ctt ggt aat ccg ate ccg gca ata cca gaa 1123 

Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie Pro Ala lie Pro Glu 
330 335 340 

ate caa aaa get eta gaa gec age gtc gac gaa ate tac gga tec gac 1171 

lie Gin Lys Ala Leu Glu Ala Ser Val Asp Glu lie Tyr Gly Ser Asp 
345 350 355 

aac age etc atg cgc acc ggt acg gtc tta tec acc gac gac cga aac 1219 

Asn Ser Leu Met Arg Thr Gly Thr Val Leu Ser Thr Asp Asp Arg Asn 
360 365 370 

tgg gaa tgg cac acc cca gaa aac etc tgg aac tgg etc aaa gga tec 12 67 

Trp Glu Trp His Thr Pro Glu Asn Leu Trp Asn Trp Leu Lys Gly Ser 
375 380 385 

acc gee gca get gtt gac atg gaa tct tec acc ttg gee acc aac gga 1315 

Thr Ala Ala Ala Val Asp Met Glu Ser Ser Thr Leu Ala Thr Asn Gly 

390 395 400 405 

tat cga ttc cgc att cca tac ggc acc ctg ctg age gtc tct gac ctg 1363 

Tyr Arg Phe Arg lie Pro Tyr Gly Thr Leu Leu Ser Val Ser Asp Leu 
410 415 420 

cca eta cac gca gtg ccg aaa ctt tec gcg caa gcg cag gcg ttt tac 1411 

Pro Leu His Ala Val Pro Lys Leu Ser Ala Gin Ala Gin Ala Phe Tyr 
425 430 435 

ttc aac tec aag gaa gee cac gtc atg tgt get gtt cgt gca atg gaa 1459 

Phe Asn Ser Lys Glu Ala His Val Met Cys Ala Val Arg Ala Met Glu 
440 445 450 

tac ctg gca gta gat cct gaa egg ttg cgt acc cgt aaa ctg cgc agg 1507 

Tyr Leu Ala Val Asp Pro Glu Arg Leu Arg Thr Arg Lys Leu Arg Arg 
455 460 465 

acc ttg ggt gag gtg ccg ttt cgc taaagtctcg gaga 1545 
Thr Leu Gly Glu Val Pro Phe Arg 
470 475 
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<210> 970 
<211> 477 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 970 

Val Gin Lys Asp Ser Val Val Arg Met Glu Ala Thr Thr lie Asp Asp 
15 10 15 

Ala lie Ala Lys Leu lie Asp lie Tyr Asp Thr Ser Thr Lys Leu Ala 
20 25 30 

Lys Glu Thr Leu Asn Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val 
35 40 45 

Tyr Pro Lys Leu Thr Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg 
50 55 60 

Thr Glu Pro Phe Gly Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr 
65 70 75 80 

Leu Ser Lys Pro Arg Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu 
85 90 95 

Arg Leu Thr Ser Asn Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp 
100 105 110 

lie Arg lie Pro Pro Glu Tyr lie Arg Gly Ala Pro Ser Ala Thr Glu 
115 120 125 

Ala Arg Arg Ala Gly Asp Val Ala Asp lie lie Pro Arg Pro Thr Leu 
130 135 140 

Asp Glu Val His Asp Ala lie lie Asp Gly Asp Trp His Ala Phe Asn 
145 150 155 160 

Gly Pro Glu Leu Pro Leu Phe His Phe Gly Pro Gin Arg Phe Asp lie 
165 170 175 

Ala Cys Ala Arg lie Glu His Tyr Thr Gly lie Asn Val Glu His Val 
180 185 190 

Gin Lys Tyr lie Leu Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe 
195 200 205 

Val His Phe Ala Met Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val 
210 215 220 

Gly Leu Ser Leu Pro Asn Gly Gin Val lie Asp Arg Glu Thr Ala Thr 
225 230 235 240 

Ser Leu Gly Thr Glu Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro 
245 250 255 

Arg Tyr Asp Leu lie Thr Glu Ala Gly Asp Gly lie Thr lie lie Asn 
260 265 270 



lie Gly Val Gly Pro Ser Asn Ala Lys Thr lie Thr Asp Cys Leu Ala 
275 280 285 
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Val Leu Arg Pro Glu Ala Trp Val Met lie Gly His Cys Ala Gly Met 
290 295 300 

Asp Ala Arg Met Arg lie Gly Asp Leu lie Leu Gly Asn Ala Tyr Gin 
305 310 315 320 

Arg Glu Asp His lie Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie 
325 330 335 

Pro Ala lie Pro Glu lie Gin Lys Ala Leu Glu Ala Ser Val Asp Glu 
340 345 350 

lie Tyr Gly Ser Asp Asn Ser Leu Met Arg Thr Gly Thr Val Leu Ser 
355 360 365 

Thr Asp Asp Arg Asn Trp Glu Trp His Thr Pro Glu Asn Leu Trp Asn 
370 375 380 

Trp Leu Lys Gly Ser Thr Ala Ala Ala Val Asp Met Glu Ser Ser Thr 
385 390 395 400 

Leu Ala Thr Asn Gly Tyr Arg Phe Arg lie Pro Tyr Gly Thr Leu Leu 
405 410 415 

Ser Val Ser Asp Leu Pro Leu His Ala Val Pro Lys Leu Ser Ala Gin 
420 425 430 

Ala Gin Ala Phe Tyr Phe Asn Ser Lys Glu Ala His Val Met Cys Ala 
435 440 445 

Val Arg Ala Met Glu Tyr Leu Ala Val Asp Pro Glu Arg Leu Arg Thr 
450 455 460 

Arg Lys Leu Arg Arg Thr Leu Gly Glu Val Pro Phe Arg 
465 470 475 



<210> 971 
<211> 1191 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1168) 
<223> FRXA02281 

<400> 971 

aagatcaaca acgccgccga ggtcaacttg gaaattatca cgtgaggatt cttgcatacg 60 

cctataaaag cacagttttg aatccacagg gcatcagggc gtg cag aaa gat agt 115 

Val Gin Lys Asp Ser 
1 5 

gtg gtg cgc atg gaa gca aca acg ate gat gac gca ate gcg aag etc 163 
Val Val Arg Met Glu Ala Thr Thr lie Asp Asp Ala lie Ala Lys Leu 
10 15 20 

att gac ate tac gac acc teg acc aaa ctg gee aaa gaa acc etc aac 211 
lie Asp lie Tyr Asp Thr Ser Thr Lys Leu Ala Lys Glu Thr Leu Asn 
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25 30 35 

aat gag gac tac gcc gca tac gcc gat gtt gtt tac ccc aaa etc acc 259 
Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val Tyr Pro Lys Leu Thr 
40 45 50 

gtt gac gtg ctg gaa tgg aaa ccc ate gac cgc acc gaa ccc ttc ggc 307 
Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg Thr Glu Pro Phe Gly 
55 60 65 

tat gtg gat cga gcc ggg cga tac tec gcc acc ttg tec aaa cca cgc 355 
Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr Leu Ser Lys Pro Arg 
70 75 80 85 

gtg att gag cgt tac etc cgc gaa caa etc gag cgt etc acc agt aat 403 
Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu Arg Leu Thr Ser Asn 
90 95 100 

tat ccc tgc aag att tac gta tct gag tea gat ate cgc ate cca ccg 451 
Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp lie Arg lie Pro Pro 
105 110 115 

gag tac att cgc ggc gca cct tec get acc gaa get cgc cgt get ggt 499 
Glu Tyr lie Arg Gly Ala Pro Ser Ala Thr Glu Ala Arg Arg Ala Gly 
120 125 130 

gat gtt gca gat ate ate cca cgc ccc acc ctg gat gaa gtc cac gac 547 
Asp Val Ala Asp lie lie Pro Arg Pro Thr Leu Asp Glu Val His Asp 
135 140 145 

gca att ate gac ggc gac tgg cac gcc ttc aac ggc ccc gaa etc ccg 595 
Ala lie lie Asp Gly Asp Trp His Ala Phe Asn Gly Pro Glu Leu Pro 
150 155 160 165 

ctt ttc cac ttc ggg ccg caa cgc ttc gac ate gcc tgc gcc cgc ate 643 
Leu Phe His Phe Gly Pro Gin Arg Phe Asp lie Ala Cys Ala Arg lie 
170 175 180 

gag cac tac acc ggc ate aac gtg gaa cac gtg cag aag tac att ctg 691 
Glu His Tyr Thr Gly lie Asn Val Glu His Val Gin Lys Tyr lie Leu 
185 190 195 

ttc acc aac tac gcc atg cac acc acc gag ttc gtg cat ttt gcc atg 739 
Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe Val His Phe Ala Met 
200 205 210 

tec gaa etc acc teg gaa gac tec cgc tac gtg ggt eta tec ttg cca 787 
Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val Gly Leu Ser Leu Pro 
215 220 225 

aac ggg cag gta att gac cga gag acc gcc acc age etc ggt acg gaa 83 5 
Asn Gly Gin Val lie Asp Arg Glu Thr Ala Thr Ser Leu Gly Thr Glu 
230 235 240 245 

acc ctt gat ctg act age cgt ttc caa atg cct cgt tac gat etc ate 883 
Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro Arg Tyr Asp Leu lie 
250 255 260 

acc gaa gcc ggt gac ggt att acc att ate aac ate ggt gtg ggc cca 931 
Thr Glu Ala Gly Asp Gly lie Thr lie lie Asn lie Gly Val Gly Pro 
265 270 275 
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tec aat gca aaa act ate acc gac tgc ctt get gtg etc cgc cca gaa 979 
Ser Asn Ala Lys Thr lie Thr Asp Cys Leu Ala Val Leu Arg Pro Glu 
280 285 290 

gee tgg gtg atg ate ggc cac tgt get ggc atg gac gee cgc atg cgc 1027 
Ala Trp Val Met lie Gly His Cys Ala Gly Met Asp Ala Arg Met Arg 
295 300 305 

ate ggc gac etc ate ctt ggc aac gee tac cag cgc gaa gac cac att 1075 
lie Gly Asp Leu lie Leu Gly Asn Ala Tyr Gin Arg Glu Asp His lie 
310 315 320 325 

ctg aat acc cgc ate cca ctt ggt aat ccg ate ccg gca ata cca gaa 1123 
Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie Pro Ala lie Pro Glu 
330 335 340 

ate caa aaa get eta gaa gee age gtc gac gaa ate tac gga tec 1168 
lie Gin Lys Ala Leu Glu Ala Ser Val Asp Glu lie Tyr Gly Ser 
345 350 355 

tagtattcta tagtgtcacc taa 1191 



<210> 972 
<211> 356 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 972 

Val Gin Lys Asp Ser Val Val Arg Met Glu Ala Thr Thr lie Asp Asp 
15 10 15 

Ala lie Ala Lys Leu lie Asp lie Tyr Asp Thr "Ser Thr Lys Leu Ala 
20 25 30 

Lys Glu Thr Leu Asn Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val 
35 40 45 

Tyr Pro Lys Leu Thr Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg 
50 55 60 

Thr Glu Pro Phe Gly Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr 
65 70 75 80 

Leu Ser Lys Pro Arg Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu 
85 90 95 

Arg Leu Thr Ser Asn Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp 
100 105 110 

lie Arg lie Pro Pro Glu Tyr lie Arg Gly Ala Pro Ser Ala Thr Glu 
115 120 125 

Ala Arg Arg Ala Gly Asp Val Ala Asp lie lie Pro Arg Pro Thr Leu 
130 135 140 

Asp Glu Val His Asp Ala lie lie Asp Gly Asp Trp His Ala Phe Asn 
145 150 155 160 

Gly Pro Glu Leu Pro Leu Phe His Phe Gly Pro Gin Arg Phe Asp lie 
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165 170 175 

Ala Cys Ala Arg lie Glu His Tyr Thr Gly lie Asn Val Glu His Val 
180 185 190 

Gin Lys Tyr lie Leu Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe 
195 200 205 

Val His Phe Ala Met Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val 
210 215 220 

Gly Leu Ser Leu Pro Asn Gly Gin Val lie Asp Arg Glu Thr Ala Thr 
225 230 235 240 

Ser Leu Gly Thr Glu Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro 
245 250 255 

Arg Tyr Asp Leu lie Thr Glu Ala Gly Asp Gly He Thr He He Asn 
260 265 270 

lie Gly Val Gly Pro Ser Asn Ala Lys Thr He Thr Asp Cys Leu Ala 
275 280 285 

Val Leu Arg Pro Glu Ala Trp Val Met He Gly His Cys Ala Gly Met 
290 295 300 

Asp Ala Arg Met Arg He Gly Asp Leu He Leu Gly Asn Ala Tyr Gin 
305 310 315 320 

Arg Glu Asp His He Leu Asn Thr Arg He Pro Leu Gly Asn Pro He 
325 330 335 

Pro Ala He Pro Glu He Gin Lys Ala Leu Glu Ala Ser Val Asp Glu 
340 345 350 

He Tyr Gly Ser 
355 



<210> 973 
<211> 1302 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1279) 
<223> RXA00147 

<400> 973 

attgcatata atgcaatgaa ttgaataaac tacattcagg gttatcaacc agccaatttc 60 

ttttaaaaag gcagacacac gaaaggcgac aacagtcacc gtg agt aaa gac acc 115 

Val Ser Lys Asp Thr 
1 5 

acc acc tac cag gga gtc acc gag ate gga tec gtt ccg gca tac ctg 163 
Thr Thr Tyr Gin Gly Val Thr Glu He Gly Ser Val Pro Ala Tyr Leu 
10 15 20 



gtt ctt gca gac gga cgt acc ttc acc gga ttt ggc ttt gga get ate 



211 
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Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe Gly Phe Gly Ala lie 
25 30 35 

ggc acc acc ctt ggt gag gca gtg ttc act acc gcc atg acc ggt tac 259 
Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr Ala Met Thr Gly Tyr 
40 45 50 

caa gaa acc atg acc gat cct tec tat cac cgc cag att gtt gtg get 307 
Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg Gin lie Val Val Ala 
55 60 65 

acc gca cca cag ate ggc aac acc ggc tgg aac gat gag gac aac gag 355 
Thr Ala Pro Gin lie Gly Asn Thr Gly Trp Asn Asp Glu Asp Asn Glu 
70 75 80 85 

tec cgc gac ggc aag att tgg gtt gca ggc ctt gtt ate cgc gac etc 403 
Ser Arg Asp Gly Lys lie Trp Val Ala Gly Leu Val lie Arg Asp Leu 
90 95 100 

gca gca cgt gtg tec aac tgg cgc gcc acc acc tec ttg cag cag gaa 451 
Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr Ser Leu Gin Gin Glu 
105 110 115 

atg gca ggc cag ggc ate gtc ggc ate ggc gga ate gac acc cgc gca 499 
Met Ala Gly Gin Gly lie Val Gly lie Gly Gly lie Asp Thr Arg Ala 
120 125 130 

ctg gtt cgc cac ctg cgc aat gaa ggt tec att gca gcg ggc ate ttc 547 
Leu Val Arg His Leu Arg Asn Glu Gly Ser lie Ala Ala Gly lie Phe 
135 140 145 

tec ggc get gac gca cag cgc cca gtt gaa gaa etc gta gag ate gtc 595 
Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu Leu Val Glu lie Val 
150 155 160 165 

aag aat cag cca gca atg acc ggc gca aac etc tec gtt gag gtc tct 643 
Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu Ser Val Glu Val Ser 
170 175 180 

get gat gaa acc tac gtc ate gaa get gaa ggc gaa gag cgc cac acc 691 
Ala Asp Glu Thr Tyr Val lie Glu Ala Glu Gly Glu Glu Arg His Thr 
185 190 195 

gtc gtg gcc tac gac ctg ggc att aag caa aac acc cca cgt cgt ttc 739 
Val Val Ala Tyr Asp Leu Gly lie Lys Gin Asn Thr Pro Arg Arg Phe 
200 205 210 

tct gca cgc ggt gtt cgc acc gtc ate gtg cct get gaa acc cca ttc 787 
Ser Ala Arg Gly Val Arg Thr Val lie Val Pro Ala Glu Thr Pro Phe 
215 220 225 * 

gag gat ate aag cag tac aac cca tea ggc gtg ttc ate tec aac ggc 83 5 
Glu Asp lie Lys Gin Tyr Asn Pro Ser Gly Val Phe lie Ser Asn Gly 
230 235 240 245 

cct ggc gat cct gca gca gca gac gtc atg gtt gat ate gtc cgc gaa 883 
Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val Asp lie Val Arg Glu 
250 255 260 

gtt ctt gaa gcc gac att cca ttc ttt ggc ate tgc ttc ggc aac cag 931 
Val Leu Glu Ala Asp lie Pro Phe Phe Gly lie Cys Phe Gly Asn Gin 
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265 270 275 

att ctt ggc cgc gca ttc ggc atg gag acc tac aag ctg aag ttc ggc 979 
lie Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr Lys Leu Lys Phe Gly 
280 285 290 

cac cgc ggc ate aac gtt cca gtg aag aac cac ate acc ggc aag ate 1027 
His Arg Gly lie Asn Val Pro Val Lys Asn His lie Thr Gly Lys lie 
295 300 305 

gac ate acc gec cag aac cac ggc ttc gca etc aag ggt gaa gca ggc 1075 
Asp lie Thr Ala Gin Asn His Gly Phe Ala Leu Lys Gly Glu Ala Gly 
310 315 320 325 

cag gaa ttc gag acc gat ttc ggc act gca att gtc acc cac acc tgc 1123 
Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala lie Val Thr His Thr Cys 
330 335 340 

etc aac gac ggc gtc gtt gaa ggt att gcg ctg aag tec gga cgc gca 1171 
Leu Asn Asp Gly Val Val Glu Gly lie Ala Leu Lys Ser Gly Arg Ala 
345 350 355 

tac tec gtt cag tac cac cca gag gee get gee ggc cca aat gat gca 1219 
Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala Gly Pro Asn Asp Ala 
360 365 370 

age ccc ctg ttt gac cag ttt gtt gag ctg atg gat gca gac get cag 1267 
Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met Asp Ala Asp Ala Gin 
375 380 385 

aag aaa ggc gca taaataacat gecaaagegt tea 13 02 

Lys Lys Gly Ala 

390 



<210> 974 
<211> 393 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 974 

Val Ser Lys Asp Thr Thr Thr Tyr Gin Gly Val Thr Glu lie Gly Ser 
15 10 15 

Val Pro Ala Tyr Leu Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe 
20 25 30 

Gly Phe Gly Ala lie Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr 
35 40 45 

Ala Met Thr Gly Tyr Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg 
50 55 60 

Gin lie Val Val Ala Thr Ala Pro Gin lie Gly Asn Thr Gly Trp Asn 
65 70 75 80 

Asp Glu Asp Asn Glu Ser Arg Asp Gly Lys lie Trp Val Ala Gly Leu 
85 90 95 

Val lie Arg Asp Leu Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr 
100 105 110 
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Ser Leu Gin Gin Glu Met Ala Gly Gin Gly lie Val Gly lie Gly Gly 
115 120 125 

lie Asp Thr Arg Ala Leu Val Arg His Leu Arg Asn Glu Gly Ser lie 
130 135 140 

Ala Ala Gly lie Phe Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu 
145 150 155 160 

Leu Val Glu lie Val Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu 
165 170 175 

Ser Val Glu Val Ser Ala Asp Glu Thr Tyr Val lie Glu Ala Glu Gly 
180 185 190 

Glu Glu Arg His Thr Val Val Ala Tyr Asp Leu Gly lie Lys Gin Asn 
195 200 205 

Thr Pro Arg Arg Phe Ser Ala Arg Gly Val Arg Thr Val lie Val Pro 
210 215 220 

Ala Glu Thr Pro Phe Glu Asp lie Lys Gin Tyr Asn Pro Ser Gly Val 
225 230 235 240 

Phe lie Ser Asn Gly Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val 
245 250 255 

Asp lie Val Arg Glu Val Leu Glu Ala Asp lie Pro Phe Phe Gly lie 
260 265 270 

Cys Phe Gly Asn Gin lie Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr 
275 280 285 

Lys Leu Lys Phe Gly His Arg Gly lie Asn Val Pro Val Lys Asn His 
290 295 300 

lie Thr Gly Lys lie Asp lie Thr Ala Gin Asn His Gly Phe Ala Leu 
305 310 315 320 

Lys Gly Glu Ala Gly Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala lie 
325 330 335 

Val Thr His Thr Cys Leu Asn Asp Gly Val Val Glu Gly lie Ala Leu 
340 345 350 

Lys Ser Gly Arg Ala Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala 
355 360 365 

Gly Pro Asn Asp Ala Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met 
370 375 380 

Asp Ala Asp Ala Gin Lys Lys Gly Ala 
385 390 



<210> 975 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 



BGM21CP 
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<220> 

<221> CDS 

<222> (101) . . (1036) 

<223> RXA00145 

<400> 975 

ccccaccgca cgcgcggaag acgtttccgt catgcttaca gaaatcgacg gccgcgatgc 60 

agtcacgctc acccgagaag actctgaagg ggattcctag atg aag cac etc eta 115 

Met Lys His Leu Leu 
1 5 

tec att age gat ctt tec aaa gat gag att gtt gga ttg ctg gat gaa 163 
Ser lie Ser Asp Leu Ser Lys Asp Glu lie Val Gly Leu Leu Asp Glu 
10 15 20 

gcg gat cgc ttt aag gag gtg etc gaa gga cgt gaa gta aag aag ctg 211 
Ala Asp Arg Phe Lys Glu Val Leu Glu Gly Arg Glu Val Lys Lys Leu 
25 30 35 

ccc acg ctg cgt ggt cgc ace att ttt ace ttg ttc tat gag aac tec 259 
Pro Thr Leu Arg Gly Arg Thr lie Phe Thr Leu Phe Tyr Glu Asn Ser 
40 45 50 

acg cgc ace cgt teg tec ttt gaa ace gca gga aag tgg atg age gee 307 
Thr Arg Thr Arg Ser Ser Phe Glu Thr Ala Gly Lys Trp Met Ser Ala 
55 60 65 

gat gtg att aac att teg gee tea tea tec age gtg aag aag ggc gag 355 
Asp Val lie Asn lie Ser Ala Ser Ser Ser Ser Val Lys Lys Gly Glu 
70 75 80 85 

teg ctg aaa gat ace ggc ttg act ttg teg gca ate ggc gcg gat gcg 403 
Ser Leu Lys Asp Thr Gly Leu Thr Leu Ser Ala lie Gly Ala Asp Ala 
90 95 100 

ate ate atg cgc cac cca gee tea ggc gee gcg cag cag ctt gcg cag 451 
lie lie Met Arg His Pro Ala Ser Gly Ala Ala Gin Gin Leu Ala Gin 
105 110 115 

ttc gtc gca cca ggt ggc aac ggc ccc age gtg ate aac gcg ggt gac 499 
Phe Val Ala Pro Gly Gly Asn Gly Pro Ser Val lie Asn Ala Gly Asp 
120 125 130 

ggt teg cac cag cac ccc ace cag gcg ctt etc gac get tta acc ate 547 
Gly Ser His Gin His Pro Thr Gin Ala Leu Leu Asp Ala Leu Thr lie 
135 140 145 

egg cag cgc acc ggc cgc att gag gga etc aaa gtt gtc ate gtg ggc 595 
Arg Gin Arg Thr Gly Arg lie Glu Gly Leu Lys Val Val lie Val Gly 
150 155 160 165 

gac tgt ttg cac tec egg gtg gtg cgc tec aat gtg gat ctg ctg tec 643 
Asp Cys Leu His Ser Arg Val Val Arg Ser Asn Val Asp Leu Leu Ser 
170 175 180 

act ttg ggc gca gag gta gtg ctg gtt get cct ccg aca ctg ctt cct 691 
Thr Leu Gly Ala Glu Val Val Leu Val Ala Pro Pro Thr Leu Leu Pro 
185 190 195 



att ggt gtg gag aac tgg cca gtc cga ttc tec tac gac atg gac gca 



739 
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Ile Gly Val Glu Asn Trp Pro Val Arg Phe Ser Tyr Asp Met Asp Ala 
200 205 210 

gaa att gcc gac gcc gac gta gtg atg atg ctg cgc gtt cag caa gaa 787 
Glu lie Ala Asp Ala Asp Val Val Met Met Leu Arg Val Gin Gin Glu 
215 220 225 

cgc atg cag ggt ggt ttc ttc ccc tea cac cgt gag tac gca acg ctg 835 
Arg Met Gin Gly Gly Phe Phe Pro Ser His Arg Glu Tyr Ala Thr Leu 
230 235 240 245 

tac ggc atg tec aaa gag cgc gaa get cgc etc aag gac tec gcc ate 883 
Tyr Gly Met Ser Lys Glu Arg Glu Ala Arg Leu Lys Asp Ser Ala lie 
250 255 260 

ate atg cac ccc ggc ccc atg ctt cgt ggc atg gaa att aac ttc cag 931 
lie Met His Pro Gly Pro Met Leu Arg Gly Met Glu lie Asn Phe Gin 
265 270 275 

gtg gca gac gca cca cgc acc gcg gta ctg cag cag gta age aac ggt 97 9 
Val Ala Asp Ala Pro Arg Thr Ala Val Leu Gin Gin Val Ser Asn Gly 
280 285 290 

gtg cac atg cgc atg gcc att ttg ttc gcc ctg gtc gca ggc tct gac 1027 
Val His Met Arg Met Ala lie Leu Phe Ala Leu Val Ala Gly Ser Asp' 
295 300 305 

gcg act ate taatcgegae catctgatcg cga 1059 

Ala Thr lie 

310 



<210> 976 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 976 

Met Lys His Leu Leu Ser lie Ser Asp Leu Ser Lys Asp Glu lie Val 
15 10 15 

Gly Leu Leu Asp Glu Ala Asp Arg Phe Lys Glu Val Leu Glu Gly Arg 
20 25 30 

Glu Val Lys Lys Leu Pro Thr Leu Arg Gly Arg Thr lie Phe Thr Leu 
35 40 45 

Phe Tyr Glu Asn Ser Thr Arg Thr Arg Ser Ser Phe Glu Thr Ala Gly 
50 55 60 

Lys Trp Met Ser Ala Asp Val lie Asn lie Ser Ala Ser Ser Ser Ser 
65 70 75 80 

Val Lys Lys Gly Glu Ser Leu Lys Asp Thr Gly Leu Thr Leu Ser Ala 
85 90 95 

lie Gly Ala Asp Ala lie lie Met Arg His Pro Ala Ser Gly Ala Ala 
100 105 110 



Gin Gin Leu Ala Gin Phe Val Ala Pro Gly Gly Asn Gly Pro Ser Val 
115 120 125 
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Ile Asn Ala Gly Asp Gly Ser His Gin His Pro Thr Gin Ala Leu Leu 
130 135 140 

Asp Ala Leu Thr lie Arg Gin Arg Thr Gly Arg lie Glu Gly Leu Lys 
145 150 155 160 

Val Val lie Val Gly Asp Cys Leu His Ser Arg Val Val Arg Ser Asn 
165 170 175 

Val Asp Leu Leu Ser Thr Leu Gly Ala Glu Val Val Leu Val Ala Pro 
180 185 190 

Pro Thr Leu Leu Pro lie Gly Val Glu Asn Trp Pro Val Arg Phe Ser 
195 200 205 

Tyr Asp Met Asp Ala Glu lie Ala Asp Ala Asp Val Val Met Met Leu 
210 215 220 

Arg Val Gin Gin Glu Arg Met Gin Gly Gly Phe Phe Pro Ser His Arg 
225 230 235 240 

Glu Tyr Ala Thr Leu Tyr Gly Met Ser Lys Glu Arg Glu Ala Arg Leu 
245 250 255 

Lys Asp Ser Ala lie lie Met His Pro Gly Pro Met Leu Arg Gly Met 
260 265 270 

Glu lie Asn Phe Gin Val Ala Asp Ala Pro Arg Thr Ala Val Leu Gin 
275 280 285 

Gin Val Ser Asn Gly Val His Met Arg Met Ala lie Leu Phe Ala Leu 
290 295 300 

Val Ala Gly Ser Asp Ala Thr lie 
305 310 



<210> 977 
<211> 1464 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1441) 
<223> RXA00146 

<400> 977 

atggccattt tgttcgccct ggtcgcaggc tctgacgcga ctatctaatc gcgaccatct 60 

gatcgcgaaa ttctagaaaa ggtaacgagg gattaaagaa gtg gtt gac age aac 115 

Val Val Asp Ser Asn 
1 5 

acc cag tat cca gaa acc ggc gca ctg gca ccg get cct gca gac tea 163 
Thr Gin Tyr Pro Glu Thr Gly Ala Leu Ala Pro Ala Pro Ala Asp Ser 
10 15 20 



etc eta ate age aac gtt ttg gtc tac ggc gaa ggc gag cca acg aat 211 
Leu Leu lie Ser Asn Val Leu Val Tyr Gly Glu Gly Glu Pro Thr Asn 
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25 30 35 

gtg ttt gtt aaa gat ggt gtg ate gca get ate ggc ggc act cat gag 259 
Val Phe Val Lys Asp Gly Val lie Ala Ala lie Gly Gly Thr His Glu 
40 45 50 

get gac cgc acc ate gac ggc aat ggg gga gtt etc ctt cca ggt ttc 307 
Ala Asp Arg Thr lie Asp Gly Asn Gly Gly Val Leu Leu Pro Gly Phe 
55 60 65 

gtg gac atg cac gtt cac ctg cgt gag cca ggc cgc gaa gac act gaa 355 
Val Asp Met His Val His Leu Arg Glu Pro Gly Arg Glu Asp Thr Glu 
70 75 80 85 

acc att gec act ggt tct gec gee gca gee aag ggc gga ttc acc gca 403 
Thr lie Ala Thr Gly Ser Ala Ala Ala Ala Lys Gly Gly Phe Thr Ala 
90 95 100 

gta ttc acc atg gcg aac acc act cca gtg atg gat cag ccg gtt ate 451 
Val Phe Thr Met Ala Asn Thr Thr Pro Val Met Asp Gin Pro Val lie 
105 110 115 

gcg gaa tec gta tgg ttc aag ggc caa aac att ggc ctg tgc gac gtg 499 
Ala Glu Ser Val Trp Phe Lys Gly Gin Asn lie Gly Leu Cys Asp Val 
120 125 130 

cat cca gtt gga tec ate acc aag ggt ctt gag ggc aag gag ctt act 547 
His Pro Val Gly Ser lie Thr Lys Gly Leu Glu Gly Lys Glu Leu Thr 
135 140 145 

gag ttc ggc atg atg get cgc tct gaa gee aag gtg cgc atg ttc tct 595 
Glu Phe Gly Met Met Ala Arg Ser Glu Ala Lys Val Arg Met Phe Ser 
150 155 160 165 

gat gat ggc aag tgc gtc gat gat cct cag gtc atg cgc cgc gcg ctg 643 
Asp Asp Gly Lys Cys Val Asp Asp Pro Gin Val Met Arg Arg Ala Leu 
170 175 180 

gaa tac gec aag ggc atg gac gtt ttg ate gec cag cac get gag gat 691 
Glu Tyr Ala Lys Gly Met Asp Val Leu lie Ala Gin His Ala Glu Asp 
185 190 195 

cac cgc ctg act gag ggc get tea gca cac gag ggt gaa aac gca get 73 9 
His Arg Leu Thr Glu Gly Ala Ser Ala His Glu Gly Glu Asn Ala Ala 
200 205 210 

cgt ctg ggt ctg cgc ggc tgg cca cgt gtg get gag gaa tec ate gtg 787 
Arg Leu Gly Leu Arg Gly Trp Pro Arg Val Ala Glu Glu Ser lie Val 
215 220 225 

gtg cgc gat gee ate atg get cgt gac tac ggc aac cgc gtg cac ate 83 5 
Val Arg Asp Ala lie Met Ala Arg Asp Tyr Gly Asn Arg Val His lie 
230 235 240 245 

tgc cac gee tec act gaa ggc acc gtg gag ttg ctt cgt tgg get aag 883 
Cys His Ala Ser Thr Glu Gly Thr Val Glu Leu Leu Arg Trp Ala Lys 
250 255 260 

tec cag ggc att cca ate acc gcg gaa gtc acc ccg cac cac etc acc 931 
Ser Gin Gly lie Pro lie Thr Ala Glu Val Thr Pro His His Leu Thr 
265 270 275 
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ttg acc gat gag cgc ctg gaa acc tac gac gcg gtc aac aaa gtc aat 979 
Leu Thr Asp Glu Arg Leu Glu Thr Tyr Asp Ala Val Asn Lys Val Asn 
280 285 290 

ccg cca ctg cgc gaa age cgc gat gec gaa gcg etc aag aag gcg ctt 1027 
Pro Pro Leu Arg Glu Ser Arg Asp Ala Glu Ala Leu Lys Lys Ala Leu 
295 300 305 

etc gac ggc acc ate gat gtt gtt gca acc gac cac get cct cac ggt 1075 
Leu Asp Gly Thr lie Asp Val Val Ala Thr Asp His Ala Pro His Gly 
310 315 320 325 

tec gaa gat aag tgc tgt gaa ttc gaa aac gec aag cca ggc atg etc 1123 
Ser Glu Asp Lys Cys Cys Glu Phe Glu Asn Ala Lys Pro Gly Met Leu 
330 335 340 

gga ttg gaa acc tea ctg tec ate ate gtg gac acc ttc gtt gec acc 1171 
Gly Leu Glu Thr Ser Leu Ser He He Val Asp Thr Phe Val Ala Thr 
345 350 355 

gga ctt gca gac tgg cgc ttt gtt gcg cgc gtg atg agt gaa cgc cca 1219 
Gly Leu Ala Asp Trp Arg Phe Val Ala Arg Val Met Ser Glu Arg Pro 
360 365 370 

gca gaa ate acc cgt eta cca ggc cag ggt cgc cca ate gca gaa ggt 1267 
Ala Glu He Thr Arg Leu Pro Gly Gin Gly Arg Pro He Ala Glu Gly 
375 380 385 

gag cca gca aac etc gcg att gtt gat cca gga aaa acc tgg aca gca 1315 
Glu Pro Ala Asn Leu Ala He Val Asp Pro Gly Lys Thr Trp Thr Ala 
390 395 400 405 

tec ggt gca gac ttt gcg tec aag get gaa aat acc cca ttt gag ggc 13 63 
Ser Gly Ala Asp Phe Ala Ser Lys Ala Glu Asn Thr Pro Phe Glu Gly 
410 415 420 

caa gaa ttc agt gec aag gtc aca cac acc gtg ctt cgt ggc aag gtg 1411 
Gin Glu Phe Ser Ala Lys Val Thr His Thr Val Leu Arg Gly Lys Val 
425 430 435 

act tgt gca gac gga gtt gca caa aac get taacgggtgg gtgcatagta 1461 
Thr Cys Ala Asp Gly Val Ala Gin Asn Ala 
440 445 

tgc 1464 



<210> 978 
<211> 447 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 978 

Val Val Asp Ser Asn Thr Gin Tyr Pro Glu Thr Gly Ala Leu Ala Pro 
15 10 15 

Ala Pro Ala Asp Ser Leu Leu He Ser Asn Val Leu Val Tyr Gly Glu 
20 25 30 

Gly Glu Pro Thr Asn Val Phe Val Lys Asp Gly Val He Ala Ala He 
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35 40 45 

Gly Gly Thr His Glu Ala Asp Arg Thr lie Asp Gly Asn Gly Gly Val 
50 55 60 

Leu Leu Pro Gly Phe Val Asp Met His Val His Leu Arg Glu Pro Gly 
65 70 75 80 

Arg Glu Asp Thr Glu Thr lie Ala Thr Gly Ser Ala Ala Ala Ala Lys 
85 90 95 

Gly Gly Phe Thr Ala Val Phe Thr Met Ala Asn Thr Thr Pro Val Met 
100 105 110 

Asp Gin Pro Val lie Ala Glu Ser Val Trp Phe Lys Gly Gin Asn lie 
115 120 125 

Gly Leu Cys Asp Val His Pro Val Gly Ser lie Thr Lys Gly Leu Glu 
130 135 140 

Gly Lys Glu Leu Thr Glu Phe Gly Met Met Ala Arg Ser Glu Ala Lys 
145 150 155 160 

Val Arg Met Phe Ser Asp Asp Gly Lys Cys Val Asp Asp Pro Gin Val 
165 170 175 

Met Arg Arg Ala Leu Glu Tyr Ala Lys Gly Met Asp Val Leu He Ala 
180 185 190 

Gin His Ala Glu Asp His Arg Leu Thr Glu Gly Ala Ser Ala His Glu 
195 200 . 205 

Gly Glu Asn Ala Ala Arg Leu Gly Leu Arg Gly Trp Pro Arg Val Ala 
210 215 220 

Glu Glu Ser He Val Val Arg Asp Ala He Met Ala Arg Asp Tyr Gly 
225 230 235 240 

Asn Arg Val His He Cys His Ala Ser Thr Glu Gly Thr Val Glu Leu 
245 250 255 

Leu Arg Trp Ala Lys Ser Gin Gly He Pro He Thr Ala Glu Val Thr 
260 265 270 

Pro His His Leu Thr Leu Thr Asp Glu Arg Leu Glu Thr Tyr Asp Ala 
275 280 285 

Val Asn Lys Val Asn Pro Pro Leu Arg Glu Ser Arg Asp Ala Glu Ala 
290 295 300 

Leu Lys Lys Ala Leu Leu Asp Gly Thr He Asp Val Val Ala Thr Asp 
305 310 315 320 

His Ala Pro His Gly Ser Glu Asp Lys Cys Cys Glu Phe Glu Asn Ala 
325 330 335 

Lys Pro Gly Met Leu Gly Leu Glu Thr Ser Leu Ser He He Val Asp 
340 345 350 

Thr Phe Val Ala Thr Gly Leu Ala Asp Trp Arg Phe Val Ala Arg Val 
355 360 365 
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Met Ser Glu Arg Pro Ala Glu lie 
370 375 

Pro lie Ala Glu Gly Glu Pro Ala 
385 390 

Lys Thr Trp Thr Ala Ser Gly Ala 
405 

Thr Pro Phe Glu Gly Gin Glu Phe 
420 

Leu Arg Gly Lys Val Thr Cys Ala 
435 440 



Thr Arg Leu Pro Gly Gin Gly Arg 
380 

Asn Leu Ala lie Val Asp Pro Gly 
395 400 

Asp Phe Ala Ser Lys Ala Glu Asn 
410 415 

Ser Ala Lys Val Thr His Thr Val 
425 430 

Asp Gly Val Ala Gin Asn Ala 
445 



<210> 979 
<211> 1025 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (1) . . (1002) 

<223> RXA02208 



<400> 979 

etc gga gtc gtc gac ggc gtc gca cct eta aac cgc acc atg gaa aaa 48 
Leu Gly Val Val Asp Gly Val Ala Pro Leu Asn Arg Thr Met Glu Lys 
15 10 15 

ate ate gca gtg cac gat gat tec etc tec cag gaa gtc ttc ggc gtc 96 
lie lie Ala Val His Asp Asp Ser Leu Ser Gin Glu Val Phe Gly Val 
20 25 30 



acc ttc cca cga cca eta ggc etc gee gca ggt ttc gac aaa aac gca 144 
Thr Phe Pro Arg Pro Leu Gly Leu Ala Ala Gly Phe Asp Lys Asn Ala 
35 40 45 

tea atg get gat gee tgg ggt gee gtt gga ttc gga tac gec gaa ctt 192 
Ser Met Ala Asp Ala Trp Gly Ala Val Gly Phe Gly Tyr Ala Glu Leu 
50 55 60 



ggc acc gtc acc gee ttc cca cag cca gga aac ccc acc ccg cgc ctt 240 
Gly Thr Val Thr Ala Phe Pro Gin Pro Gly Asn Pro Thr Pro Arg Leu 
65 70 75 80 



ttc cgc ctg cct gec gac aaa get ate ttg aac cgc atg gga ttc aac 288 
Phe Arg Leu Pro Ala Asp Lys Ala lie Leu Asn Arg Met Gly Phe Asn 
85 90 95 



aac ctg ggt gca gca gaa gtc gca aaa aac ctg cgc aac egg aaa tec * 336 
Asn Leu Gly Ala Ala Glu Val Ala Lys Asn Leu Arg Asn Arg Lys Ser 
100 105 110 

acc gat gtc ate ggc ate aac ate ggt aaa acc aaa gtg gtt ccc get 384 
Thr Asp Val lie Gly lie Asn He Gly Lys Thr Lys Val Val Pro Ala 
115 120 125 



gaa cac gca gta gat gac tac cgc cgt tct gca tct ttg tta ggt gat 



432 
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Glu His Ala Val Asp Asp Tyr Arg Arg Ser Ala Ser Leu Leu Gly Asp 
130 135 140 

ctt get gat tac ctg gtt gtc aac gtt tec tec ccc aac act ccg ggt 480 
Leu Ala Asp Tyr Leu Val Val Asn Val Ser Ser Pro Asn Thr Pro Gly 
145 150 155 160 

etc cgc gat ctg cag get gtg gaa tct ttg cga cca ate etc gec gca 528 
Leu Arg Asp Leu Gin Ala Val Glu Ser Leu Arg Pro lie Leu Ala Ala 
165 170 175 

gtg cag gaa tec ace ace gtc cca gtc ttg gtg aaa ate gca cca gac 57 6 
Val Gin Glu Ser Thr Thr Val Pro Val Leu Val Lys lie Ala Pro Asp 
180 185 190 

etc tec gac gaa gac ate gac gec gta get gac ctg gca gtt gag etc 624 
Leu Ser Asp Glu Asp lie Asp Ala Val Ala Asp Leu Ala Val Glu Leu 
195 200 205 

aaa etc gec gga ate gta gec acc aat acc ace att tec cgc gaa ggc 672 
Lys Leu Ala Gly lie Val Ala Thr Asn Thr Thr lie Ser Arg Glu Gly 
210 215 220 

etc aac act cct tea ggt gaa gtc gaa gee atg ggt get ggc gga ate 720 
Leu Asn Thr Pro Ser Gly Glu Val Glu Ala Met Gly Ala Gly Gly lie 
225 230 235 240 

tec ggt get cca gta gca gec cga tct ttg gag gta etc aag cgc etc 768 
Ser Gly Ala Pro Val Ala Ala Arg Ser Leu Glu Val Leu Lys Arg Leu 
245 250 255 

tac gca egg gta ggc aaa gag atg gtg ttg ate tct gtc ggt ggc ate 816 
Tyr Ala Arg Val Gly Lys Glu Met Val Leu lie Ser Val Gly Gly He 
260 265 270 

age acc cct gag caa gec tgg gaa cgc ate acc tec ggc gca acc ctt 864 
Ser Thr Pro Glu Gin Ala Trp Glu Arg He Thr Ser Gly Ala Thr Leu 
275 280 285 

ctg cag gga tac acc cca ttc ate tac ggt ggc ccc gat tgg ate aga 912 
Leu Gin Gly Tyr Thr Pro Phe lie Tyr Gly Gly Pro Asp Trp He Arg 
290 295 300 

gat ate cac ctt ggt ate gec aag cag ctg aaa get cac ggt ctg cgc 960 
Asp He His Leu Gly He Ala Lys Gin Leu Lys Ala His Gly Leu Arg 
305 310 315 320 

aac ate get gac get gtg ggc age gaa ttg gag tgg aag aac 1002 
Asn He Ala Asp Ala Val Gly Ser Glu Leu Glu Trp Lys Asn 
325 330 

taaacagacc aaacacacgt gec 1025 



<210> 980 
<211> 334 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 980 

Leu Gly Val Val Asp Gly Val Ala Pro Leu Asn Arg Thr Met Glu Lys 
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15 10 15 

lie lie Ala Val His Asp Asp Ser Leu Ser Gin Glu Val Phe Gly Val 
20 25 30 

Thr Phe Pro Arg Pro Leu Gly Leu Ala Ala Gly Phe Asp Lys Asn Ala 
35 40 45 

Ser Met Ala Asp Ala Trp Gly Ala Val Gly Phe Gly Tyr Ala Glu Leu 
50 55 60 

Gly Thr Val Thr Ala Phe Pro Gin Pro Gly Asn Pro Thr Pro Arg Leu 
65 70 75 80 

Phe Arg Leu Pro Ala Asp Lys Ala lie Leu Asn Arg Met Gly Phe Asn 
85 90 95 

Asn Leu Gly Ala Ala Glu Val Ala Lys Asn Leu Arg Asn Arg Lys Ser 
100 105 110 

Thr Asp Val lie Gly lie Asn lie Gly Lys Thr Lys Val Val Pro Ala 
115 120 125 

Glu His Ala Val Asp Asp Tyr Arg Arg Ser Ala Ser Leu Leu Gly Asp 
130 135 140 

Leu Ala Asp Tyr Leu Val Val Asn Val Ser Ser Pro Asn Thr Pro Gly 
145 150 155 160 

Leu Arg Asp Leu Gin Ala Val Glu Ser Leu Arg Pro lie Leu Ala Ala 
165 170 175 

Val Gin Glu Ser Thr Thr Val Pro Val Leu Val Lys lie Ala Pro Asp 
180 185 190 

Leu Ser Asp Glu Asp lie Asp Ala Val Ala Asp Leu Ala Val Glu Leu 
195 200 205 

Lys Leu Ala Gly lie Val Ala Thr Asn Thr Thr lie Ser Arg Glu Gly 
210 215 220 

Leu Asn Thr Pro Ser Gly Glu Val Glu Ala Met Gly Ala Gly Gly lie 
225 230 235 240 

Ser Gly Ala Pro Val Ala Ala Arg Ser Leu Glu Val Leu Lys Arg Leu 
245 250 255 

Tyr Ala Arg Val Gly Lys Glu Met Val Leu lie Ser Val Gly Gly lie 
260 265 270 

Ser Thr Pro Glu Gin Ala Trp Glu Arg lie Thr Ser Gly Ala Thr Leu 
275 280 285 

Leu Gin Gly Tyr Thr Pro Phe lie Tyr Gly Gly Pro Asp Trp lie Arg 
290 295 300 

Asp lie His Leu Gly lie Ala Lys Gin Leu Lys Ala His Gly Leu Arg 
305 310 315 320 

Asn lie Ala Asp Ala Val Gly Ser Glu Leu Glu Trp Lys Asn 
325 330 
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<210> 981 
<211> 675 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (652) 

<223> RXA01660 

<400> 981 

gaaaactggt gtttttcggc cgtgtccacc ccaggttcta tgctgtaaca aacgcgggtt 60 

taaacctcaa tcatcaaatt agggaagggc tgggaaatcc atg tea tct aat tec 115 

Met Ser Ser Asn Ser 
1 5 

att aac gca gaa gcg cgc get gag ctt get gaa ctg ate aaa gag eta 163 
lie Asn Ala Glu Ala Arg Ala Glu Leu Ala Glu Leu lie Lys Glu Leu 
10 15 20 

get gtc gtc cac ggt gaa gtc ace ttg tct teg ggc aag aag get gat 211 
Ala Val Val His Gly Glu Val Thr Leu Ser Ser Gly Lys Lys Ala Asp 
25 30 35 

tac tac ate gat gtc cgt cgt gee ace ttg cac gcg cgc gca tct cgc 259 
Tyr Tyr lie Asp Val Arg Arg Ala Thr Leu His Ala Arg Ala Ser Arg 
40 45 50 

ctg ate ggt cag ctg ctg cgc gaa gec ace get gac tgg gac tat gac 3 07 
Leu lie Gly Gin Leu Leu Arg Glu Ala Thr Ala Asp Trp Asp Tyr Asp 
55 60 65 

gca gtt ggc ggc ctg ace ttg ggc get gac ccg gtt gec ace gee ate 355 
Ala Val Gly Gly Leu Thr Leu Gly Ala Asp Pro Val Ala Thr Ala lie 
70 75 80 85 

atg cac gee gac ggc cgc gat ate aac gcg ttt gtg gtg cgc aag gag 403 
Met His Ala Asp Gly Arg Asp lie Asn Ala Phe Val Val Arg Lys Glu 
90 95 100 

gee aag aag cac ggc atg cag cgt cgc att gag ggc cct gac ctg acg 451 
Ala Lys Lys His Gly Met Gin Arg Arg lie Glu Gly Pro Asp Leu Thr 
105 110 115 

ggc aag aag gtg etc gtg gtg gaa gat ace ace ace ace gga aat tec 499 
Gly Lys Lys Val Leu Val Val Glu Asp Thr Thr Thr Thr Gly Asn Ser 
120 125 130 

cct ctg aca get gtt gee gcg ttg cgt gaa get ggc att gag gtt gtg 547 
Pro Leu Thr Ala Val Ala Ala Leu Arg Glu Ala Gly lie Glu Val Val 
135 140 145 

ggc gtt gee ace gtg gtc gat cgc gca ace ggt gca gat gag gtt ate 595 
Gly Val Ala Thr Val Val Asp Arg Ala Thr Gly Ala Asp Glu Val lie 
150 155 160 165 



gca gcg gaa ggc ctt cct tac cgc age ttg ctg gga ctt tct gat ctt 
Ala Ala Glu Gly Leu Pro Tyr Arg Ser Leu Leu Gly Leu Ser Asp Leu 



643 
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170 175 180 

gga etc aac taacaccccc ggccccacgg agt 675 
Gly Leu Asn 



<210> 982 
<211> 184 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 982 

Met Ser Ser Asn Ser lie Asn Ala Glu Ala Arg Ala Glu Leu Ala Glu 
15 10 15 

Leu lie Lys Glu Leu Ala Val Val His Gly Glu Val Thr Leu Ser Ser 
20 25 30 

Gly Lys Lys Ala Asp Tyr Tyr lie Asp Val Arg Arg Ala Thr Leu His 
35 40 45 

Ala Arg Ala Ser Arg Leu lie Gly Gin Leu Leu Arg Glu Ala Thr Ala 
50 55 60 



Asp Trp Asp Tyr 
65 

Val Ala Thr Ala 



Val Val Arg Lys 
100 

Gly Pro Asp Leu 
115 



Asp Ala Val Gly 
70 

lie Met His Ala 
85 

Glu Ala Lys Lys 



Thr Gly Lys Lys 
120 



Gly Leu Thr Leu 
75 

Asp Gly Arg Asp 
90 

His Gly Met Gin 
105 

Val Leu Val Val 



Gly Ala Asp Pro 
80 

lie Asn Ala Phe 
95 

Arg Arg lie Glu 
110 

Glu Asp Thr Thr 
125 



Thr Thr Gly Asn Ser Pro Leu Thr Ala Val Ala Ala Leu Arg Glu Ala 
130 135 140 

Gly lie Glu Val Val Gly Val Ala Thr Val Val Asp Arg Ala Thr Gly 
145 150 155 160 

Ala Asp Glu Val lie Ala Ala Glu Gly Leu Pro Tyr Arg Ser Leu Leu 

165 170 175 



Gly Leu Ser Asp Leu Gly Leu Asn 
180 



<210> 983 
<211> 957 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (934) 

<223> RXA02235 



<400> 983 
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gtgtcaccgc agctgtccag ggcatagagg ccctgcgtga gggcgttgtc agcgtccgcg 60 

cgctgcagga actcgaccac gcagtcaagg cttaagccct atg aca ttc ggc gag 115 

Met Thr Phe Gly Glu 

1 5 

aag ctt ctg aac gcc gcc tec acc cgt ggc agg eta tgc gtg ggc att 163 

Lys Leu Leu Asn Ala Ala Ser Thr Arg Gly Arg Leu Cys Val Gly lie 

10 15 20 

gat ccc cac gaa age ctg ctg acg tec tgg ggg ctg ccg gta aac gta 211 
Asp Pro His Glu Ser Leu Leu Thr Ser Trp Gly Leu Pro Val Asn Val 
25 30 35 

gac gga ctt gcg gag ttc tec cgc gcc tgc gtg gag get ttc gcc gac 259 
Asp Gly Leu Ala Glu Phe Ser Arg Ala Cys Val Glu Ala Phe Ala Asp 
40 45 50 

acc gtg gca ttg gtg aag cct cag gtg gcg ttc tat gag cgt ttc ggt 307 
Thr Val Ala Leu Val Lys Pro Gin Val Ala Phe Tyr Glu Arg Phe Gly 
55 60 65 

tec get ggc ttt gcc ate ttg gaa gaa acc att cag acg ctg cgt gag 355 
Ser Ala Gly Phe Ala lie Leu Glu Glu Thr lie Gin Thr Leu Arg Glu 
70 75 80 85 

cgt ggc tgt ttg gtg gtc tct gac gcc aaa cgc ggc gat att ggc tec 403 
Arg Gly Cys Leu Val Val Ser Asp Ala Lys Arg Gly Asp lie Gly Ser 
90 95 100 

acc atg get ggc tat gcc tea gcg tgg tta gat cca gcg tea ccg ctg 451 
Thr Met Ala Gly Tyr Ala Ser Ala Trp Leu Asp Pro Ala Ser Pro Leu 
105 110 115 

tct age gac get gtg acg gtc tct ccc tac ctt ggt ttt cat tec ttg 499 
Ser Ser Asp Ala Val Thr Val Ser Pro Tyr Leu Gly Phe His Ser Leu 
120 125 130 

gac cca gtg ttc gaa ctt gcc gag caa cac ggc agg gga gtg ttt gtc 547 
Asp Pro Val Phe Glu Leu Ala Glu Gin His Gly Arg Gly Val Phe Val 
135 140 145 

ttg gcc gcg acc tea aac cct gag gcc cgc gaa etc cag gac cag caa 595 
Leu Ala Ala Thr Ser Asn Pro Glu Ala Arg Glu Leu Gin Asp Gin Gin 
150 155 160 165- 

aac get gac ggc gtg age att tec cag cag ate gtg gat cag gca gcg 643 
Asn Ala Asp Gly Val Ser lie Ser Gin Gin lie Val Asp Gin Ala Ala 
170 175 180 

gcg ctt aac gcg cct tat atg gcc cag ggc aag get ggc aac att ggc 691 
Ala Leu Asn Ala Pro Tyr Met Ala Gin Gly Lys Ala Gly Asn lie Gly 
185 190 195 

gtc gtc ate ggc gcc acc ttg tec aaa cca cca cgc tta teg acg etc 739 
Val Val lie Gly Ala Thr Leu Ser Lys Pro Pro Arg Leu Ser Thr Leu 
200 205 210 

ggg ggc gcc att ttg atg ccc ggc gtc ggc gcc cag ggc ggc acg gca 787 
Gly Gly Ala lie Leu Met Pro Gly Val Gly Ala Gin Gly Gly Thr Ala 
215 220 225 
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agc gac gtt gat gag att gcg gga gac atg get cat ctt gca ttc cca 835 
Ser Asp Val Asp Glu lie Ala Gly Asp Met Ala His Leu Ala Phe Pro 
230 235 240 245 

aat gtc tct aga agt att ttg gcg aca ggc cca gat ate get gaa atg 883 
Asn Val Ser Arg Ser lie Leu Ala Thr Gly Pro Asp lie Ala Glu Met 
250 255 260 

aag aat tct gtg gca aaa aat get gca gac ttt cct ggt ttc ccc agg 931 
Lys Asn Ser Val Ala Lys Asn Ala Ala Asp Phe Pro Gly Phe Pro Arg 
265 270 275 

tea tagtcgegga aacggccctt aat 957 
Ser 



<210> 984 
<211> 278 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 984 

Met Thr Phe Gly Glu Lys Leu Leu Asn Ala Ala Ser Thr Arg Gly Arg 
15 10 15 

Leu Cys Val Gly lie Asp Pro His Glu Ser Leu Leu Thr Ser Trp Gly 
20 25 30 

Leu Pro Val Asn Val Asp Gly Leu Ala Glu Phe Ser Arg Ala Cys Val 
35 40 45 

Glu Ala Phe Ala Asp Thr Val Ala Leu Val Lys Pro Gin Val Ala Phe 
50 55 60 

Tyr Glu Arg Phe Gly Ser Ala Gly Phe Ala lie Leu Glu Glu Thr lie 
65 70 75 80 

Gin Thr Leu Arg Glu Arg Gly Cys Leu Val Val Ser Asp Ala Lys Arg 
85 90 95 

Gly Asp lie Gly Ser Thr Met Ala Gly Tyr Ala Ser Ala Trp Leu Asp 
100 105 110 

Pro Ala Ser Pro Leu Ser Ser Asp Ala Val Thr Val Ser Pro Tyr Leu 
115 120 125 

Gly Phe His Ser Leu Asp Pro Val Phe Glu Leu Ala Glu Gin His Gly 
130 135 140 

Arg Gly Val Phe Val Leu Ala Ala Thr Ser Asn Pro Glu Ala Arg Glu 
145 150 155 160 

Leu Gin Asp Gin Gin Asn Ala Asp Gly Val Ser lie Ser Gin Gin lie 
165 170 175 

Val Asp Gin Ala Ala Ala Leu Asn Ala Pro Tyr Met Ala Gin Gly Lys 
180 185 ' 190 



Ala Gly Asn lie Gly Val Val He Gly Ala Thr Leu Ser Lys Pro Pro 
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195 200 205 

Arg Leu Ser Thr Leu Gly Gly Ala lie Leu Met Pro Gly Val Gly Ala 
210 215 220 

Gin Gly Gly Thr Ala Ser Asp Val Asp Glu lie Ala Gly Asp Met Ala 
225 230 235 240 

His Leu Ala Phe Pro Asn Val Ser Arg Ser lie Leu Ala Thr Gly Pro 
245 250 255 

Asp lie Ala Glu Met Lys Asn Ser Val Ala Lys Asn Ala Ala Asp Phe 
260 265 270 

Pro Gly Phe Pro Arg Ser 
275 



<210> 985 
<211> 852 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (829) 

<223> RXN01892 

<400> 985 

ggtctcagtg gcttcttggt tgctgtgatt ttttcaaggc gtaccccgtg gccgatgtta 60 

aaagcggttg gcacaacccc tactgaagga gaacaccact gtg acc acc teg agt 115 

Val Thr Thr Ser Ser 
1 5 

gaa caa ccc cgt aca gga tac aag cga gtg atg tta aag etc gga ggt 163 
Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met Leu Lys Leu Gly Gly 
10 15 20 

gaa atg ttt ggt ggt ggc aaa gtc ggc gtc gat cct gat gta gta gac 211 
Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp Pro Asp Val Val Asp 
25 30 35 

aat gtt gca cgt cag ate get gaa gtt get aaa act gga gca gag att 2 59 
Asn Val Ala Arg Gin lie Ala Glu Val Ala Lys Thr Gly Ala Glu lie 
40 45 50 

gee gtt gtt ate ggt ggc gga aac ttc ttc cgc gga get gag ctt cag 3 07 
Ala Val Val lie Gly Gly Gly Asn Phe Phe Arg Gly Ala Glu Leu Gin 
55 60 65 

cag cgt ggc atg gac cgc gca egg tec gat tac atg ggt atg etc ggc 355 
Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr Met Gly Met Leu Gly 
70 75 80 85 

aca gtc atg aac tgc etc gec ttg cag gac ttc etc ggt cag cat ggc 403 
Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe Leu Gly Gin His Gly 
90 95 100 



gtt gaa tgc cgt gtc cag acc gec ate aac atg gca cag gtc gca gaa 
Val Glu Cys Arg Val Gin Thr Ala lie Asn Met Ala Gin Val Ala Glu 



451 
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105 110 115 

cca tat ctg cca ctg cgc gca gaa cgc cac ctg gaa aag ggc cgc gtt 499 
Pro Tyr Leu Pro Leu Arg Ala Glu Arg His Leu Glu Lys Gly Arg Val 
120 125 130 

gtc ate ttc ggt get ggc atg ggt atg ccg tac ttt tec acg gac acc 547 
Val lie Phe Gly Ala Gly Met Gly Met Pro Tyr Phe Ser Thr Asp Thr 
135 140 145 

act get gca cag cgt gcg ttg gaa ate ggc tgt gac gtc eta ctg atg 595 
Thr Ala Ala Gin Arg Ala Leu Glu lie Gly Cys Asp Val Leu Leu Met 
150 155 160 165 

get aag get gtt gac ggt gtg tac age gat gat cct cgt acc aac cca 643 
Ala Lys Ala Val Asp Gly Val Tyr Ser Asp Asp Pro Arg Thr Asn Pro 
170 175 180 

gat get gag etc ttc acc gaa att act cca aag gaa gta att gag aag 691 
Asp Ala Glu Leu Phe Thr Glu lie Thr Pro Lys Glu Val lie Glu Lys 
185 190 195 

ggc ctg aag gtt gec gat gca act gca ttc age etc tgc atg gac aac 739 
Gly Leu Lys Val Ala Asp Ala Thr Ala Phe Ser Leu Cys Met Asp Asn 
200 205 210 

aag atg cct ate ttg gtg ttt aac ctg ctt act gaa ggc aac att get 787 
Lys Met Pro lie Leu Val Phe Asn Leu Leu Thr Glu Gly Asn lie Ala 
215 220 225 

cgc gec ate age ggt gaa cgt ate ggt act ctg gtc gag tec 829 
Arg Ala lie Ser Gly Glu Arg lie Gly Thr Leu Val Glu Ser 
230 235 240 

tgatacattt agtcttataa aca 852 



<210> 986 
<211> 243 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 986 

Val Thr Thr Ser Ser Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met 
15 10 15 

Leu Lys Leu Gly Gly Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp 
20 25 30 

Pro Asp Val Val Asp Asn Val Ala Arg Gin lie Ala Glu Val Ala Lys 
35 40 45 

Thr Gly Ala Glu lie Ala Val Val lie Gly Gly Gly Asn Phe Phe Arg 
50 55 60 

Gly Ala Glu Leu Gin Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr 
65 70 75 80 



Met Gly Met Leu Gly Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe 
85 90 95 
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Leu Gly Gin His 
100 

Ala Gin Val Ala 
115 

Glu Lys Gly Arg 
130 

Phe Ser Thr Asp 
145 ' 

Asp Val Leu Leu 



Pro Arg Thr Asn 
180 

Glu Val lie Glu 
195 

Leu Cys Met Asp 
210 

Glu Gly Asn lie 
225 

Val Glu Ser 



Gly Val Glu Cys 



Glu Pro Tyr Leu 
120 

Val Val lie Phe 
135 

Thr Thr Ala Ala 
150 

Met Ala Lys Ala 
165 

Pro Asp Ala Glu 



Lys Gly Leu Lys 
200 

Asn Lys Met Pro 
215 

Ala Arg Ala lie 
230 



Arg Val Gin Thr 
105 

Pro Leu Arg Ala 



Gly Ala Gly Met 
140 

Gin Arg Ala Leu 
155 

Val Asp Gly Val 
170 

Leu Phe Thr Glu 
185 

Val Ala Asp Ala 



lie Leu Val Phe 
220 

Ser Gly Glu Arg 
235 



Ala lie Asn Met 
110 

Glu Arg His Leu 
125 

Gly Met Pro Tyr 



Glu lie Gly Cys 
160 

Tyr Ser Asp Asp 
175 

lie Thr Pro Lys 
190 

Thr Ala Phe Ser 
205 

Asn Leu Leu Thr 



lie Gly Thr Leu 
240 



<210> 987 
<211> 798 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (47) . . (775) 

<223> FRXA01892 

<400> 987 

atgttaaaag cggttggcac aacccctact gaaggagaac accacggtg acc acc teg 58 

Val Thr Thr Ser 
1 

agt gaa caa ccc cgt aca gga tac aaa cga gtg atg tta aag etc gaa 106 
Ser Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met Leu Lys Leu Glu 
5 10 15 20 

ggt gaa atg ttt ggt ggt ggc aaa gtc ggc gtc gat cct gat gta gta 154 
Gly Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp Pro Asp Val Val 
25 30 35 

gac aat gtt gca cgt cag ate get gaa gtt get aaa act gga gca gag 202 
Asp Asn Val Ala Arg Gin lie Ala Glu Val Ala Lys Thr Gly Ala Glu 
40 45 50 



att gee gtt gtt ate ggt ggc gga aac ttc ttc cgc gga get gag ctt 250 
lie Ala Val Val lie Gly Gly Gly Asn Phe Phe Arg Gly Ala Glu Leu 
55 60 65 
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cag cag cgt ggc atg gac cgc gca egg tec gat tac atg ggt atg etc 298 
Gin Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr Met Gly Met Leu 
70 75 80 

ggc aca gtc atg aac tgc etc gec ttg cag gac ttc etc ggt cag cat 346 
Gly Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe Leu Gly Gin His 
85 90 95 100 

ggc gtt gaa tgc cgt gtc cag ace gee ate aac atg gca cag gtc gca 394 
Gly Val Glu Cys Arg Val Gin Thr Ala He Asn Met Ala Gin Val Ala 
105 110 115 

gaa cca tat ctg cca ctg cgc gca gaa cgc cac ctg gaa aag ggc cgc 442 
Glu Pro Tyr Leu Pro Leu Arg Ala Glu Arg His Leu Glu Lys Gly Arg 
120 125 130 

gtt gtc ate ttc ggt get ggc atg ggt atg ccg tac ttt tec acg gac 490 
Val Val He Phe Gly Ala Gly Met Gly Met Pro Tyr Phe Ser Thr Asp 
135 140 145 

ace act get gca cag cgt gcg ttg gaa ate ggc tgt gac gtc eta ctg 538 
Thr Thr Ala Ala Gin Arg Ala Leu Glu He Gly Cys Asp Val Leu Leu 
150 155 160 

atg get aag get gtt gac ggt gtg tac age gat gat cct cgt ace aac 586 
Met Ala Lys Ala Val Asp Gly Val Tyr Ser Asp Asp Pro Arg Thr Asn 
165 170 175 180 

cca gat get gag etc ttc acc gaa att act cca aag gaa gta att gag 634 
Pro Asp Ala Glu Leu Phe Thr Glu He Thr Pro Lys Glu Val He Glu 
185 190 195 

aag ggc ctg aag gtt gee gat gca act gca ttc age etc tgc atg gac 682 
Lys Gly Leu Lys Val Ala Asp Ala Thr Ala Phe Ser Leu Cys Met Asp 
200 205 210 

aac aag atg cct ate ttg gtg ttt aac ctg ctt act gaa ggc aac att 730 
Asn Lys Met Pro He Leu Val Phe Asn Leu Leu Thr Glu Gly Asn He 
215 220 225 

get cgc gee ate age ggt gaa cgt ate ggt act ctg gtc gag tec 775 
Ala Arg Ala He Ser Gly Glu Arg He Gly Thr Leu Val Glu Ser 
230 235 240 

tgatacattt agtcttataa aca 798 



<210> 988 
<211> 243 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 988 

Val Thr Thr Ser Ser Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met 
15 10 15 

Leu Lys Leu Glu Gly Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp 
20 25 30 

Pro Asp Val Val Asp Asn Val Ala Arg Gin He Ala Glu Val Ala Lys 
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35 40 45 

Thr Gly Ala Glu lie Ala Val Val He Gly Gly Gly Asn Phe Phe Arg 
50 55 60 

Gly Ala Glu Leu Gin Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr 
65 70 75 80 

Met Gly Met Leu Gly Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe 
85 90 95 

Leu Gly Gin His Gly Val Glu Cys Arg Val Gin Thr Ala He Asn Met 
100 105 110 

Ala Gin Val Ala Glu Pro Tyr Leu Pro Leu Arg Ala Glu Arg His Leu 
115 120 125 

Glu Lys Gly Arg Val Val He Phe Gly Ala Gly Met Gly Met Pro Tyr 
130 135 140 

Phe Ser Thr Asp Thr Thr Ala Ala Gin Arg Ala Leu Glu He Gly Cys 
145 150 155 160 

Asp Val Leu Leu Met Ala Lys Ala Val Asp Gly Val Tyr Ser Asp Asp 
165 170 175 

Pro Arg Thr Asn Pro Asp Ala Glu Leu Phe Thr Glu He Thr Pro Lys 
180 185 190 

Glu Val He Glu Lys Gly Leu Lys Val Ala Asp Ala Thr Ala Phe Ser 
195 200 205 

Leu Cys Met Asp Asn Lys Met Pro He Leu Val Phe Asn Leu Leu Thr 
210 215 220 

Glu Gly Asn He Ala Arg Ala He Ser Gly Glu Arg He Gly Thr Leu 
225 230 235 240 

Val Glu Ser 



<210> 989 
<211> 798 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> RXA00105 

<400> 989 

catcttgatc tgtcgccctg aacttgcaga tgaacttctc gagatgtgcg cgaagttcta 60 

cgaggagaat ggaacttact aacgctgtta tgatgacggc atg act gtt cca acg 115 

Met Thr Val Pro Thr 
1 5 

cct tat gaa gac ctt ctt egg aag att get gaa gaa ggg tec cac aag 163 
Pro Tyr Glu Asp Leu Leu Arg Lys He Ala Glu Glu Gly Ser His Lys 
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10 15 20 

gac gac cgc acc ggc acc ggc act act tct tta ttc gga caa caa ate 211 

Asp Asp Arg Thr Gly Thr Gly Thr Thr Ser Leu Phe Gly Gin Gin lie 

25 30 35 

cgc ttt gat etc aat gaa ggt ttt ccc ctt ctg acc acc aag aag gtc 259 

Arg Phe Asp Leu Asn Glu Gly Phe Pro Leu Leu Thr Thr Lys Lys Val 
40 45 50 

cat ttc cac tct gtt gtg ggt gag ctt ttg tgg ttc ctt cag ggg gat 307 

His Phe His Ser Val Val Gly Glu Leu Leu Trp Phe Leu Gin Gly Asp 
55 60 65 

tec aac gtc aaa tgg ctg cag gat aac aac ate cgc att tgg aat gaa 3 55 

Ser Asn Val Lys Trp Leu Gin Asp Asn Asn lie Arg lie Trp Asn Glu 

70 75 80 85 

tgg gca gat gag gac ggc gag ctg ggc cct gtt tat ggt gtc cag tgg 403 

Trp Ala Asp Glu Asp Gly Glu Leu Gly Pro Val Tyr Gly Val Gin Trp 

90 95 100 

cgt tct tgg cca acc cct gat ggt cgt cac att gac cag ate tea ggt 451 

Arg Ser Trp Pro Thr Pro Asp Gly Arg His lie Asp Gin lie Ser Gly 

105 110 115 

get tta gaa act ctg cga aac aac cct gat tea cgt cgc aat att gtc 499 

Ala Leu Glu Thr Leu Arg Asn Asn Pro Asp Ser Arg Arg Asn lie Val 
120 125 130 

teg gcg tgg aat gtt tec gag ctt gaa aac atg get ctt ccc cct tgt 547 

Ser Ala Trp Asn Val Ser Glu Leu Glu Asn Met Ala Leu Pro Pro Cys 
135 140 145 

cac ttg ctt ttc cag etc tat gtc gee gat ggc aaa ctg tct tgc cag 595 

His Leu Leu Phe Gin Leu Tyr Val Ala Asp Gly Lys Leu Ser Cys Gin 

150 * 155 160 165 

etc tac cag cgt tct gcg gac atg ttc ctg ggt gtg cct ttc aac ate 643 

Leu Tyr Gin Arg Ser Ala Asp Met Phe Leu Gly Val Pro Phe Asn lie 

170 175 180 

gca tct tat gca ctg etc acc cac atg ttt gee cag cag gca ggc ttg 691 

Ala Ser Tyr Ala Leu Leu Thr His Met Phe Ala Gin Gin Ala Gly Leu 

185 190 195 

gaa gtc ggc gag ttc att tgg act ggc ggc gac tgc cac att tat gac 739 

Glu Val Gly Glu Phe lie Trp Thr Gly Gly Asp Cys His lie Tyr Asp 
200 205 210 

aac cac aag gaa cag gtc gcg gag cag ctg age cga taagctcgcc 785 
Asn His Lys Glu Gin Val Ala Glu Gin Leu Ser Arg 
215 220 225 

cctaccccac ctt 798 



<210> 990 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 990 

Met Thr Val Pro Thr Pro Tyr Glu Asp Leu Leu Arg Lys lie Ala Glu 
15 10 15 

Glu Gly Ser His Lys Asp Asp Arg Thr Gly Thr Gly Thr Thr Ser Leu 
20 25 30 

Phe Gly Gin Gin lie Arg Phe Asp Leu Asn Glu Gly Phe Pro Leu Leu 
35 40 45 

Thr Thr Lys Lys Val His Phe His Ser Val Val Gly Glu Leu Leu Trp 
50 55 60 

Phe Leu Gin Gly Asp Ser Asn Val Lys Trp Leu Gin Asp Asn Asn lie 
65 70 75 80 

Arg lie Trp Asn Glu Trp Ala Asp Glu Asp Gly Glu Leu Gly Pro Val 
85 90 95 

Tyr Gly Val Gin Trp Arg Ser Trp Pro Thr Pro Asp Gly Arg His lie 
100 105 110 

Asp Gin lie Ser Gly Ala Leu Glu Thr Leu Arg Asn Asn Pro Asp Ser 
115 120 125 

Arg Arg Asn lie Val Ser Ala Trp Asn Val Ser Glu Leu Glu Asn Met 
130 135 140 

Ala Leu Pro Pro Cys His Leu Leu Phe Gin Leu Tyr Val Ala Asp Gly 
145 150 155 160 

Lys Leu Ser Cys Gin Leu Tyr Gin Arg Ser Ala Asp Met Phe Leu Gly 
165 170 ' 175 

Val Pro Phe Asn lie Ala Ser Tyr Ala Leu Leu Thr His Met Phe Ala 
180 185 190 

Gin Gin Ala Gly Leu Glu Val Gly Glu Phe lie Trp Thr Gly Gly Asp 
195 200 205 

Cys His lie Tyr Asp Asn His Lys Glu Gin Val Ala Glu Gin Leu Ser 
210 215 220 

Arg 
225 



<210> 991 
<211> 732 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (709) 
<223> RXA00131 

<400> 991 

aggctctcgg cggtcagctc accgaactga ccaaggagca ggctgagtac atcggcgttg 60 
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acgttgcagg cccattcaag ccggagcact accgctacta atg att gtc age att 115 

Met lie Val Ser lie 

1 5. 

gag gga ate gac ggc gec ggc aaa aac acc ctg gtt teg gca tta acg 163 
Glu Gly lie Asp Gly Ala Gly Lys Asn Thr Leu Val Ser Ala Leu Thr 
10 15 20 

cag gtt att gat gca aaa gtc ctt gca ttc cca cgt tat gaa acc teg 211 
Gin Val lie Asp Ala Lys Val Leu Ala Phe Pro Arg Tyr Glu Thr Ser 
25 30 35 

att cac gec caa ttg gec gcg gaa gca etc cac ggc cgc atg ggc gac 259 
lie His Ala Gin Leu Ala Ala Glu Ala Leu His Gly Arg Met Gly Asp 
40 45 50 

etc acc gac age gec tac gec atg gee acg ctt ttc gec etc gac cgc 3 07 
Leu Thr Asp Ser Ala Tyr Ala Met Ala Thr Leu Phe Ala Leu Asp Arg 
55 60 65 

cac ttc gcg att gat gac tta aat gcg ccc ggc gtg gtg ctg etc gac 355 
His Phe Ala lie Asp Asp Leu Asn Ala Pro Gly Val Val Leu Leu Asp 
70 75 80 85 

cga tac gtc gee tec aac gcg get tat acc gee gee aga ttg ctt gac 403 
Arg Tyr Val Ala Ser Asn Ala Ala Tyr Thr Ala Ala Arg Leu Leu Asp 
90 95 100 

gac gac gee ccc cgc tgg gtt gec gac ctg gaa ttc ggg egg ctt ggg 451 
Asp Asp Ala Pro Arg Trp Val Ala Asp Leu Glu Phe Gly Arg Leu Gly 
105 110 115 

etc cca cgt ccg acg ctt caa gtg ttg ttg gat acc ccc gcg gag gta 499 
Leu Pro Arg Pro Thr Leu Gin Val Leu Leu Asp Thr Pro Ala Glu Val 
120 125 130 

gcg caa gat agg get aga cgt cga gaa gcg ctt gac tec gcg cgt gcg 547 
Ala Gin Asp Arg Ala Arg Arg Arg Glu Ala Leu Asp Ser Ala Arg Ala 
135 140 145 

egg gac cgc tat gaa teg gat teg gcg ctg cag caa cgc acc gee gag 595 
Arg Asp Arg Tyr Glu Ser Asp Ser Ala Leu Gin Gin Arg Thr Ala Glu 
150 155 160 165 

cac tat cgc cgc etc gcg gcg gac aac tgg gaa tea ccg tgg ate gtg 643 
His Tyr Arg Arg Leu Ala Ala Asp Asn Trp Glu Ser Pro Trp lie Val 
170 175 180 

gtt gee cct gat gaa gac ccc ggc cac gtt gcg cag aga ate gtg gaa 691 
Val Ala Pro Asp Glu Asp Pro Gly His Val Ala Gin Arg He Val Glu 
185 190 195 

ttc ctg ggt act ata aac taatcccaat tagcaggaag gat 732 
Phe Leu Gly Thr He Asn 
200 



<210> 992 
<211> 203 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 992 

Met lie Val Ser lie Glu Gly lie Asp Gly Ala Gly Lys Asn Thr Leu 
15 10 15 

Val Ser Ala Leu Thr Gin Val lie Asp Ala Lys Val Leu Ala Phe Pro 
20 25 30 

Arg Tyr Glu Thr Ser lie His Ala Gin Leu Ala Ala Glu Ala Leu His 
35 40 45 

Gly Arg Met Gly Asp Leu Thr Asp Ser Ala Tyr Ala Met Ala Thr Leu 
50 55 60 

Phe Ala Leu Asp Arg His Phe Ala lie Asp Asp Leu Asn Ala Pro Gly 
65 70 75 80 

Val Val Leu Leu Asp Arg Tyr Val Ala Ser Asn Ala Ala Tyr Thr Ala 
85 90 95 

Ala Arg Leu Leu Asp Asp Asp Ala Pro Arg Trp Val Ala Asp Leu Glu 
100 105 110 

Phe Gly Arg Leu Gly Leu Pro Arg Pro Thr Leu Gin Val Leu Leu Asp 
115 120 125 

Thr Pro Ala Glu Val Ala Gin Asp Arg Ala Arg Arg Arg Glu Ala Leu 
130 135 140 

Asp Ser Ala Arg Ala Arg Asp Arg Tyr Glu Ser Asp Ser Ala Leu Gin 
145 150 155 160 

Gin Arg Thr Ala Glu His Tyr Arg Arg Leu Ala Ala Asp Asn Trp Glu 
165 170 175 

Ser Pro Trp lie Val Val Ala Pro Asp Glu Asp Pro Gly His Val Ala 
180 185 190 

Gin Arg lie Val Glu Phe Leu Gly Thr lie Asn 
195 200 



<210> 993 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXA00266 

<400> 993 

agtaggggat cgtccagcga agcggtcgca gaggctgtga ggaagctcta agtcgactta 60 

agtgcgcgaa' gcagaccacc attaggtaga atcacccaac atg act gaa cgt act 115 

Met Thr Glu Arg Thr 
1 5 

etc ate ctt ate aag cca gac ggt gtt acc aac gga cac gtc ggc gaa 163 
Leu lie Leu lie Lys Pro Asp Gly Val Thr Asn Gly His Val Gly Glu 
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10 15 20 

ate ate gca cgt att gag cgc aag ggc ctg aag etc get get ctg gat 211 
lie lie Ala Arg lie Glu Arg Lys Gly Leu Lys Leu Ala Ala Leu Asp 
25 30 35 

ctg cgt gtt gca gac cgc gag acc get gaa aag cac tac gaa gag cac 259 
Leu Arg Val Ala Asp Arg Glu Thr Ala Glu Lys His Tyr Glu Glu His 
40 45 50 

get gac aag cca ttc ttc ggt gag etc gtt gaa ttc ate acc tct gca 307 
Ala Asp Lys Pro Phe Phe Gly Glu Leu Val Glu Phe lie Thr Ser Ala 
55 60 65. 

cct ctg ate gca ggc ate gtc gaa ggc gag cgt gca ate gat gca tgg 3 55 
Pro Leu lie Ala Gly lie Val Glu Gly Glu Arg Ala lie Asp Ala Trp 
70 75 80 85 

cgt cag ctt get ggt ggc acc gac cca gtt get aag gca acc cca ggc 403 
Arg Gin Leu Ala Gly Gly Thr Asp Pro Val Ala Lys Ala Thr Pro Gly 
90 95 100 

acc ate cgc ggc gat ttc gca ctg act gtt gga gag aac gtt gtt cac 451 
Thr lie Arg Gly Asp Phe Ala Leu Thr Val Gly Glu Asn Val Val His 
105 110 115 

ggt tct gat tec cca gag tec get gag cgc gag ate tec ate tgg ttc 499 
Gly Ser Asp Ser Pro Glu Ser Ala Glu Arg Glu lie Ser lie Trp Phe 
120 125 130 

cct aac ctg taatttttac ggttagaaaa aaa 531 
Pro Asn Leu 
135 



<210> 994 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 994 

Met Thr Glu Arg Thr Leu lie Leu lie Lys Pro Asp Gly Val Thr Asn 
15 10 15 

Gly His Val Gly Glu lie lie Ala Arg lie Glu Arg Lys Gly Leu Lys 
20 25 30 

Leu Ala Ala Leu Asp Leu Arg Val Ala Asp Arg Glu Thr Ala Glu Lys 
35 40 45 

His Tyr Glu Glu His Ala Asp Lys Pro Phe Phe Gly Glu Leu Val Glu 
50 55 60 

Phe lie Thr Ser Ala Pro Leu lie Ala Gly He Val Glu Gly Glu Arg 
65 70 75 80 

Ala He Asp Ala Trp Arg Gin Leu Ala Gly Gly Thr Asp Pro Val Ala 
85 90 95 

Lys Ala Thr Pro Gly Thr He Arg Gly Asp Phe Ala Leu Thr Val Gly 
100 105 110 
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Glu Asn Val Val His Gly Ser Asp Ser Pro Glu Ser Ala Glu Arg Glu 
115 120 125 

lie Ser lie Trp Phe Pro Asn Leu 
130 135 



<210> 995 
<211> 831 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (808) 

<223> RXA00718 

<400> 995 

gcaccaagct gcacaccgtt cagcttggtg atcagaagcc aggttccctt cgtgcactga 60 

actcctctga gctgaccagc ttatacaagg tggtccaact gtg acg gaa att tec 115 

Val Thr Glu lie Ser 
1 5 

aac atg cct gec ggt ggc etc ate gta gec ate gac ggg ccg tct ggc 163 
Asn Met Pro Ala Gly Gly Leu lie Val Ala lie Asp Gly Pro Ser Gly 
10 15 20 

ace gga aaa tec ace aca tec cgc gcg etc gca ace cgt etc teg gee 211 
Thr Gly Lys Ser Thr Thr Ser Arg Ala Leu Ala Thr Arg Leu Ser Ala 
25 30 35 

aag tac eta gat act ggt gcg atg tac cgc gtc gca acg ctt cat gtg 259 
Lys Tyr Leu Asp. Thr Gly Ala Met Tyr Arg Val Ala Thr Leu His Val 
40 45 50 

ctt aac cag ggg att gac cct gca gat age gca gee gtg ate get gca 307 
Leu Asn Gin Gly lie Asp Pro Ala Asp Ser Ala Ala Val lie Ala Ala 
55 60 65 

acc get gta ttg ccg ttg teg att tct gac gat ccc gee tec act gag 355 
Thr Ala Val Leu Pro Leu Ser lie Ser Asp Asp Pro Ala Ser Thr Glu 
70 75 80 85 

gtg ttg etc gcg ggc gtc gat gtg caa aag gac ate cgc gga cca gaa 403 
Val Leu Leu Ala Gly Val Asp Val Gin Lys Asp lie Arg Gly Pro Glu 
90 95 100 

gtc acc caa aat gtc tec gca gtg tec gcg ate cct gag gtt cgt gaa 451 
Val Thr Gin Asn Val Ser Ala Val Ser Ala lie Pro Glu Val Arg Glu 
105 110 115 

aac ttg gtg gcg ttg cag cgc gca etc gee gec aaa gca cat cgc tgc 499 
Asn Leu Val Ala Leu Gin Arg Ala Leu Ala Ala Lys Ala His Arg Cys 
120 125 130 



gtc gtc gaa ggc aga gac ate gga acg gca gtg ctt gtc gac gcg ccc 
Val Val Glu Gly Arg Asp lie Gly Thr Ala Val Leu Val Asp Ala Pro 
135 140 145 



547 
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atc aag gcg ttt etc acc gec tea gcg gaa gtc cgc gec cag cga cgc 595 
lie Lys Ala Phe Leu Thr Ala Ser Ala Glu Val Arg Ala Gin Arg Arg 
150 155 160 165 

ttt gac caa gac acc gca gca ggt cgc gac gta gat ttc gac get gtg 643 
Phe Asp Gin Asp Thr Ala Ala Gly Arg Asp Val Asp Phe Asp Ala Val 
170 175 180 

ctg gca gat gtt gtt cgc cgc gat gaa eta gat tec acc cgt gec gec 691 
Leu Ala Asp Val Val Arg Arg Asp Glu Leu Asp Ser Thr Arg Ala Ala 
185 190 195 

tea ccg ctg aaa cca gca gat gat gca cac ate gtg gac acc tct gat 73 9 
Ser Pro Leu Lys Pro Ala Asp Asp Ala His lie Val Asp Thr Ser Asp 
200 205 210 

atg acc atg gat caa gta ctt gat cac etc ate cac eta gtg gaa gec 787 
Met Thr Met Asp Gin Val Leu Asp His Leu lie His Leu Val Glu Ala 
215 220 225 

tec get gaa agg age aac cag tgactgataa acacaccatg cct 831 
Ser Ala Glu Arg Ser Asn Gin 

230 235 f 



<210> 996 
<211> 236 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 996 

Val Thr Glu lie Ser Asn Met Pro Ala Gly Gly Leu lie Val Ala lie 
15 10 15 

Asp Gly Pro Ser Gly Thr Gly Lys Ser Thr Thr Ser Arg Ala Leu Ala 
20 25 30 

Thr Arg Leu Ser Ala Lys Tyr Leu Asp Thr Gly Ala Met Tyr Arg Val 
35 40 45 

Ala Thr Leu His Val Leu Asn Gin Gly lie Asp Pro Ala Asp Ser Ala 
50 55 60 

Ala Val lie Ala Ala Thr Ala Val Leu Pro Leu Ser lie Ser Asp Asp 
65 70 75 80 

Pro Ala Ser Thr Glu Val Leu Leu Ala Gly Val Asp Val Gin Lys Asp 
85 90 95 

lie Arg Gly Pro Glu Val Thr Gin Asn Val Ser Ala Val Ser Ala lie 
100 105 110 

Pro Glu Val Arg Glu Asn Leu Val Ala Leu Gin Arg Ala Leu Ala Ala 
115 120 125 

Lys Ala His Arg Cys Val Val Glu Gly Arg Asp lie Gly Thr Ala Val 
130 135 140 

Leu Val Asp Ala Pro lie Lys Ala Phe Leu Thr Ala Ser Ala Glu Val 
145 150 155 160 
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Arg Ala Gin Arg Arg Phe Asp Gin Asp Thr Ala Ala Gly Arg Asp Val 
165 170 175 

Asp Phe Asp Ala Val Leu Ala Asp Val Val Arg Arg Asp Glu Leu Asp 
180 185 190 

Ser Thr Arg Ala Ala Ser Pro Leu Lys Pro Ala Asp Asp Ala His lie 
195 200 205 

Val Asp Thr Ser Asp Met Thr Met Asp Gin Val Leu Asp His Leu lie 
210 215 220 

His Leu Val Glu Ala Ser Ala Glu Arg Ser Asn Gin 
225 230 235 



<210> 997 
<211> 1785 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1762) 
<223> RXA01599 

<400> 997 

caccgaacgt ttaagttttc cgcaccgcct gactcgaaaa gatctttttt aaagagctgt 60 

tcgatgttta ggttcaacca ggaaggtcgt ctcagacatc atg acc tct agt cga 115 

Met Thr Ser Ser Arg 
1 5 

aaa gtc cgt ccc acc aaa cac att ttc gtc acc ggt gga gtt gtt tec 163 
Lys Val Arg Pro Thr Lys His lie Phe Val Thr Gly Gly Val Val Ser 
10 15 20 

tea etc ggc aaa ggc ctg acc gca gca age ctt ggt caa ttg ctg att 211 
Ser Leu Gly Lys Gly Leu Thr Ala Ala Ser Leu Gly Gin Leu Leu lie 
25 30 35 

gca egg gga ctg teg gtg acc atg cag aag ctg gat cca tac etc aat 259 
Ala Arg Gly Leu Ser Val Thr Met Gin Lys Leu Asp Pro Tyr Leu Asn 
40 45 50 

gtt gat ccg ggc acc atg aat cct ttt gaa cac ggt gaa gtc ttt gtc 307 
Val Asp Pro Gly Thr Met Asn Pro Phe Glu His Gly Glu Val Phe Val 
55 60 65 

acc gaa gac ggg gca gaa aca gac ctg gat ttg ggc cac tac gag cgt 355 
Thr Glu Asp Gly Ala Glu Thr Asp Leu Asp Leu Gly His Tyr Glu Arg 
70 75 80 85 

ttc etc gat cgc aac ctg ggg etc aac gee aat gtc acc acc ggc aag 403 
Phe Leu Asp Arg Asn Leu Gly Leu Asn Ala Asn Val Thr Thr Gly Lys 
90 95 100 



gtg tat tec act gtg ate gee aag gag cgc agg gga gag tac ctg ggt 
Val Tyr Ser Thr Val lie Ala Lys Glu Arg Arg Gly Glu Tyr Leu Gly 
105 110 115 



451 
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aaa act gtg cag gtc ate cca cac ate act gat gag ate aaa get cgt 499 
Lys Thr Val Gin Val lie Pro His lie Thr Asp Glu lie Lys Ala Arg 
120 125 130 

att ttg age atg ggc gaa cca gat get cat ggt aac gee cca gac gtg 547 
lie Leu Ser Met Gly Glu Pro Asp Ala His Gly Asn Ala Pro Asp Val 
135 140 145 

gtg ate tct gag gtc ggt ggc ace gtc ggt gac att gaa tec cag cca 595 
Val lie Ser Glu Val Gly Gly Thr Val Gly Asp lie Glu Ser Gin Pro 
150 155 160 165 

ttc ctt gaa gca get cgc cag gta cgc cat gaa att ggt cgt gaa aac 643 
Phe Leu Glu Ala Ala Arg Gin Val Arg His Glu lie Gly Arg Glu Asn 
170 175 180 

tgc ttc ttc ate cac tgt tct ttg gtg cca tac ttg get ace tea ggt 691 
Cys Phe Phe lie His Cys Ser Leu Val Pro Tyr Leu Ala Thr Ser Gly 
185 190 195 

gag ctg aag ace aaa ccc acc cag cat tct gtc gca gag ctg cgc ggc 73 9 
Glu Leu Lys Thr Lys Pro Thr Gin His Ser Val Ala Glu Leu Arg Gly 
200 205 210 

ate ggt att ttg ccg gat get etc gtg ctt cgt tgc gat egg gag gtc 787 
lie Gly lie Leu Pro Asp Ala Leu Val Leu Arg Cys Asp Arg Glu Val 
215 220 225 

cct caa ggt ctg aaa gat aag ate gcg atg atg tgc gat gtt gat tat 835 
Pro Gin Gly Leu Lys Asp Lys lie Ala Met Met Cys Asp Val Asp Tyr 
230 235 240 245 

gaa ggc gtt gta tct tgc cct gat tec agt tct att tac aac att cca 883 
Glu Gly Val Val Ser Cys Pro Asp Ser Ser Ser lie Tyr Asn lie Pro 
250 255 260 

gat gtc etc tac cgc gag cac ctg gac acc ttc att att cgt cgc ctg 931 
Asp Val Leu Tyr Arg Glu His Leu Asp Thr Phe lie lie Arg Arg Leu 
265 270 275 

ggc ctt ccg ttc cgt gat gtt gac tgg age acc tgg cac gat ctg ctg 979 
Gly Leu Pro Phe Arg Asp Val Asp Trp Ser Thr Trp His Asp Leu Leu 
280 285 290 

gaa egg gtg aac aac cca cgc cat gag etc acc gtc ggc ate gtg ggc 1027 
Glu Arg Val Asn Asn Pro Arg His Glu Leu Thr Val Gly lie Val Gly 
295 300 305 

aag tac att gat ctt ccc gat get tat etc tea gtg gtg gaa get gtt 1075 
Lys Tyr lie Asp Leu Pro Asp Ala Tyr Leu Ser Val Val Glu Ala Val 
310 315 320 325 

cgc get gca ggc tac gec aat tgg acg cgc acc aat ate aag tgg att 1123 
Arg Ala Ala Gly Tyr Ala Asn Trp Thr Arg Thr Asn lie Lys Trp lie 
330 335 340 

acc tea gat gat tgc gaa acc cca tct ggc gee atg aaa gcg etc age 1171 
Thr Ser Asp Asp Cys Glu Thr Pro Ser Gly Ala Met Lys Ala Leu Ser 
345 350 355 

ggt ttg gat gee ate gtg gtt ccc gga ggt ttc ggt ate cga ggt ate 1219 
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Gly Leu Asp Ala lie Val Val Pro Gly Gly Phe Gly He Arg Gly He 
360 365 370 

gaa ggc aaa ate ggt gcg att acg ttt gca cgt gag cac aag ate ccg 12 67 
Glu Gly Lys He Gly Ala He Thr Phe Ala Arg Glu His Lys He Pro 
375 380 385 

ctt ctt ggc eta tgc ctt ggc ctg cag tgc ace gtc ate gag gca gca 1315 
Leu Leu Gly Leu Cys Leu Gly Leu Gin Cys Thr Val He Glu Ala Ala 
390 395 400 405 

cgc cag gca gga ctg gag cag gca tea tec act gag ttt gac cca get 1363 
Arg Gin Ala Gly Leu Glu Gin Ala Ser Ser Thr Glu Phe Asp Pro Ala 
410 415 420 

gca acg cag cca gtg ate gee acc atg gaa gag cag aaa get get gtg 1411 
Ala Thr Gin Pro Val He Ala Thr Met Glu Glu Gin Lys Ala Ala Val 
• 425 430 435 

teg ggt gaa get gat ctg ggt ggc acc atg cgt ctt ggc gca tat cct 1459 
Ser Gly Glu Ala Asp Leu Gly Gly Thr Met Arg Leu Gly Ala Tyr Pro 
440 445 450 

gca acc ctg gag gaa ggc tec tta gta gcg gaa ctg tat ggc aca acg 1507 
Ala Thr Leu Glu Glu Gly Ser Leu Val Ala Glu Leu Tyr Gly Thr Thr 
455 460 465 

gaa gtc tec gag cgc cac cgt cac cgc tat gag gtc aat aat gee tac 1555 
Glu Val Ser Glu Arg His Arg His Arg Tyr Glu Val Asn Asn Ala Tyr 
470 475 480 485 

cgc gec cag att get gaa ggt tea gat ttg gtc ttc tec gga acc tea 1603 
Arg Ala Gin He Ala Glu Gly Ser Asp Leu Val Phe Ser Gly Thr Ser 
490 495 500 

cct gat gga cat ttg gtg gag ttc gtg gag tac ccc aaa gag gtg cat 1651 
Pro Asp Gly His Leu Val Glu Phe Val Glu Tyr Pro Lys Glu Val His 
505 510 515 

cct tat ctg gtg gca acc cag gcg cac cct gag tac aaa tct cgt cca 1699 
Pro Tyr Leu Val . Ala Thr Gin Ala His Pro Glu Tyr Lys Ser Arg Pro 
520 525 530 

acc cat get cat cca ctg ttt tac ggc ctg gtg aag acc get ttg gag 1747 
Thr His Ala His Pro Leu Phe Tyr Gly Leu Val Lys Thr Ala Leu Glu 
535 540 545 

ctg cgt gtc cac cct tagatctaca atgtgatcat ggt 1785 

Leu Arg Val His Pro 

550 



<210> 998 
<211> 554 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 998 

Met Thr Ser Ser Arg Lys Val Arg Pro Thr Lys His He Phe Val Thr 
15 10 15 
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Gly Gly Val Val 
20 

Gly Gin Leu Leu 
35 

Asp Pro Tyr Leu 
50 

Gly Glu Val Phe 
65 

Gly His Tyr Glu 



Val Thr Thr Gly 
100 

Gly Glu Tyr Leu 
115 

Glu lie Lys Ala 
130 

Asn Ala Pro Asp 
145 

lie Glu Ser Gin 



lie Gly Arg Glu 
180 

Leu Ala Thr Ser 
195 

Ala Glu Leu Arg 
210 

Cys Asp Arg Glu 
225 

Cys Asp Val Asp 



lie Tyr Asn lie 
260 

lie lie Arg Arg 
275 

Trp His Asp Leu 
290 

Val Gly lie Val 
305 

Val Val Glu Ala 



Ser Ser Leu Gly 



lie Ala Arg Gly 
40 

Asn Val Asp Pro 
55 

Val Thr Glu Asp 
70 

Arg Phe Leu Asp 
85 

Lys Val Tyr Ser 



Gly Lys Thr Val 
120 

Arg lie Leu Ser 
135 

Val Val lie Ser 
150 

Pro Phe Leu Glu 
165 

Asn Cys Phe Phe 



Gly Glu Leu Lys 
200 

Gly lie Gly lie 
215 

Val Pro Gin Gly 
230 

Tyr Glu Gly Val 
245 

Pro Asp Val Leu 



Leu Gly Leu Pro 
280 

Leu Glu Arg Val 
295 

Gly Lys Tyr lie 
310 

Val Arg Ala Ala 
325 



Lys Gly Leu Thr 
25 

Leu Ser Val Thr 



Gly Thr Met Asn 
60 

Gly Ala Glu Thr 
75 

Arg Asn Leu Gly 
90 

Thr Val lie Ala 
105 

Gin Val lie Pro 



Met Gly Glu Pro 
140 

Glu Val Gly Gly 
155 

Ala Ala Arg Gin 
170 

lie His Cys Ser 
185 

Thr Lys Pro Thr 



Leu Pro Asp Ala 
220 

Leu Lys Asp Lys 
235 

Val Ser Cys Pro 
250 

Tyr Arg Glu His 
265 

Phe Arg Asp Val 



Asn Asn Pro Arg 
300 

Asp Leu Pro Asp 
315 

Gly Tyr Ala Asn 
330 



Ala Ala Ser Leu 
30 

Met Gin Lys Leu 
45 

Pro Phe Glu His 



Asp Leu Asp Leu 
80 

Leu Asn Ala Asn 
95 

Lys Glu Arg Arg 
110 

His lie Thr Asp 
125 

Asp Ala His Gly 



Thr Val Gly Asp 
160 

Val Arg His Glu 
175 

Leu Val Pro Tyr 
190 

Gin His Ser Val 
205 

Leu Val Leu Arg 



lie Ala Met Met 
240 

Asp Ser Ser Ser 
255 

Leu Asp Thr Phe 
270 

Asp Trp Ser Thr 
285 

His Glu Leu Thr 



Ala Tyr Leu Ser 
320 

Trp Thr Arg Thr 
335 



Asn lie Lys Trp lie Thr Ser Asp Asp Cys Glu Thr Pro Ser Gly Ala 
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340 345 350 

Met Lys Ala Leu Ser Gly Leu Asp Ala lie Val Val Pro Gly Gly Phe 
355 360 365 

Gly lie Arg Gly lie Glu Gly Lys lie Gly Ala lie Thr Phe Ala Arg 
370 375 380 

Glu His Lys lie Pro Leu Leu Gly Leu Cys Leu Gly Leu Gin Cys Thr 
385 390 395 400 

Val lie Glu Ala Ala Arg Gin Ala Gly Leu Glu Gin Ala Ser Ser Thr 
405 410 415 

Glu Phe Asp Pro Ala Ala Thr Gin Pro Val lie Ala Thr Met Glu Glu 
420 425 430 

Gin Lys Ala Ala Val Ser Gly Glu Ala Asp Leu Gly Gly Thr Met Arg 
435 440 445 

Leu Gly Ala Tyr Pro Ala Thr Leu Glu Glu Gly Ser Leu Val Ala Glu 
450 455 460 

Leu Tyr Gly Thr Thr Glu Val Ser Glu Arg His Arg His Arg Tyr Glu 
465 470 475 480 

Val Asn Asn Ala Tyr Arg Ala Glh lie Ala Glu Gly Ser Asp Leu Val 
485 490 495 

Phe Ser Gly Thr Ser Pro Asp Gly His Leu Val Glu Phe Val Glu Tyr 
500 505 510 

Pro Lys Glu Val His Pro Tyr Leu Val Ala Thr Gin Ala His Pro Glu 
515 520 525 

Tyr Lys Ser Arg Pro Thr His Ala His Pro Leu Phe Tyr Gly Leu Val 
530 535 540 

Lys Thr Ala Leu Glu Leu Arg Val His Pro 
545 550 



<210> 999 
<211> 3462 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (3439) 

<223> RXN02234 

<400> 999 

acccagaggc cgctgccggc ccaaatgatg caagccccct gtttgaccag tttgttgagc 60 

tgatggatgc agacgctcag aagaaaggcg cataaataac atg cca aag cgt tea 115 

Met Pro Lys Arg Ser 
1 5 

gat att aac cac gtc etc gtc ate ggt tec ggc ccc ate gtc att ggc 163 
Asp lie Asn His Val Leu Val lie Gly Ser Gly Pro lie Val lie Gly 
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10 15 20 

cag gca tgt gaa ttc gac tac tec ggc acc cag get tgc cgc gtg ctg 211 
Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin Ala Cys Arg Val Leu 
25 30 35 

aag gaa gag gga ctg cgc gtc acc etc ate aac tec aac cca gca acg 2 59 
Lys Glu Glu Gly Leu Arg Val Thr Leu lie Asn Ser Asn Pro Ala Thr 
40 ' 45 50 

ate atg acc gac cca gaa atg get gac cac acc tac gtg gag cca ate 3 07 
lie Met Thr Asp Pro Glu Met Ala Asp His Thr Tyr Val Glu Pro lie 
55 60 65 

gag ccg gaa tac ate gac aag att ttc get aag gaa ate gag cag ggc 355 
Glu Pro Glu Tyr lie Asp Lys lie Phe Ala Lys Glu lie Glu Gin Gly 
70 75 80 85 

cac cca ate gac gee gtc ctg gca acc ctt ggt ggc cag act gca ctt 403 
His Pro lie Asp Ala Val Leu Ala Thr Leu Gly Gly Gin Thr Ala Leu 
90 95 100 

aac gca get ate cag ctg gat cgc etc ggc ate ctg gaa aag tac ggc 451 
Asn Ala Ala lie Gin Leu Asp Arg Leu Gly lie Leu Glu Lys Tyr Gly 
105 110 115 

gtt gaa etc ate ggt gca gac ate gat gee att gag cgc ggc gaa gat 499 
Val Glu Leu lie Gly Ala Asp lie Asp Ala lie Glu Arg Gly Glu Asp 
120 125 130 

cgc cag aag ttc aag gat att gtc acc acc ate ggt ggc gaa tec gcg 547 
Arg Gin Lys Phe Lys Asp lie Val Thr Thr lie Gly Gly Glu Ser Ala 
135 140 145 

cgt tec cgc gtc tgc cac aac atg gaa gaa gtc cac gag act gtc gca 595 
Arg Ser Arg Val Cys His Asn Met Glu Glu Val His Glu Thr Val Ala 
150 155 160 165 

gaa etc ggc ctt cca gta gtc gtg cgt cca tec ttc act atg ggt ggc 643 
Glu Leu Gly Leu Pro Val Val Val Arg Pro Ser Phe Thr Met Gly Gly 
170 175 180 

ctg ggc tec ggt ctt gca tac aac acc gaa gac ctt gag cgc ate get 691 
Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp Leu Glu Arg lie Ala 
185 190 195 

ggt ggc gga ctt get gca tct cct gaa gca aac gtc ttg ate gaa gaa 739 
Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn Val Leu lie Glu Glu 
200 205 210 

tec ate ctt ggt tgg aag gaa ttc gag etc gag etc atg cgc gat acc 787 
Ser lie Leu Gly Trp Lys Glu Phe Glu Leu Glu Leu Met Arg Asp Thr 
215 220 225 

gca gac aac gtt gtg gtt ate tgc tec att gaa aac gtc gac gca ctg 835 
Ala Asp Asn Val Val Val lie Cys Ser lie Glu Asn Val Asp Ala Leu 
230 235 240 245 

ggc gtg cac acc ggc gac tct gtc acc gtg gca cct gee ctg acc ctg 883 
Gly Val His Thr Gly Asp Ser Val Thr Val Ala Pro Ala Leu Thr Leu 
250 255 260 
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act gac cgt gaa ttc cag aag atg cgc gat cag ggt ate gec ate ate 931 
Thr Asp Arg Glu Phe Gin Lys Met Arg Asp Gin Gly lie Ala lie lie 
265 270 275 

cgc gag gtc ggc gtg gac acc ggt gga tgt aac ate cag ttc gec ate 979 
Arg Glu Val Gly Val Asp Thr Gly Gly Cys Asn lie Gin Phe Ala lie 
280 285 290 

aac cca gtt gat ggc cgc ate ate acc att gag atg aac cca cgt gtg 1027 
Asn Pro Val Asp Gly Arg lie lie Thr lie Glu Met Asn Pro Arg Val 
295 300 305 

tct cgt tec tec get ctg gca tec aag gca acg ggc ttc cca att gee 1075 
Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr Gly Phe Pro lie Ala 
310 315 320 325 

aag atg get gec aag ctg get ate gga tac acc ctg gat gag ate acc 1123 
Lys Met Ala Ala Lys Leu Ala lie Gly Tyr Thr Leu Asp Glu lie Thr 
330 335 340 

aac gac ate act ggt gaa acc cca get gcg ttt gag ccc acc ate gac 1171 
Asn Asp lie Thr Gly Glu Thr Pro Ala Ala Phe Glu Pro Thr lie Asp 
345 350 355 

tac gtc gtg gtc aag gee cca cgc ttt get ttc gag aag ttt gtc ggc 1219 
Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe Glu Lys Phe Val Gly 
360 365 370 

get gat gac act ttg acc acc acc atg aag tec gtc ggt gag gtc atg 1267 
Ala Asp Asp Thr Leu Thr Thr Thr Met Lys Ser Val Gly Glu Val Met 
375 380 385 

tec ctg ggc cgc aac tac att gca gca ctg aac aag gca ctg cgt tec 1315 
Ser Leu Gly Arg Asn Tyr lie Ala Ala Leu Asn Lys Ala Leu Arg Ser 
390 395 400 405 

ctg gaa acc aag cag cag ggt ttc tgg acc aag cct gat gag ttc ttc 1363 
Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr Lys Pro Asp Glu Phe Phe 
410 415 420 

gca ggg gag cgc get acc gat aag gca get gtt ctg gaa gat etc aag 1411 
Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val Leu Glu Asp Leu Lys 
425 430 435 

cgc cca acc gaa ggc cgc etc tac gac gtt gag ctg gca atg cgc ctt 1459 
Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu Leu Ala Met Arg Leu 
440 445 450 

ggc gca age gtg gaa gaa etc tac gaa gca tct tct att gat cct tgg 1507 
Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala Ser Ser lie Asp Pro Trp 
455 460 465 

ttc etc gee gag ctt gaa get etc gtg cag ttc cgc cag aag etc gtt 1555 
Phe Leu Ala Glu Leu Glu Ala Leu Val Gin Phe Arg Gin Lys Leu Val 
470 475 480 . 485 

gac gca cca ttc eta aac gaa gat etc ctg cgc gaa gca aag ttc atg 1603 
Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg Glu Ala Lys Phe Met 
490 495 500 
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ggt ctg tec gac ctg cag ate gca gee ctt cgc cca gag ttc get ggc 1651 
Gly Leu Ser Asp Leu Gin lie Ala Ala Leu Arg Pro Glu Phe Ala Gly 
505 510 515 

gaa gac ggc gta cgc ace ttg cgt ctg tec eta ggc ate cgc cca gta 1699 
Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu Gly lie Arg Pro Val 
520 525 530 

ttc aag act gtg gat ace tgt gca gca gag ttt gaa get aag act ccg 1747 
Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe Glu Ala Lys Thr Pro 
535 540 545 

tac cac tac tec gca tac gag ctg gat cca gca get. gag tct gag gtc 1795 
Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro Ala Ala Glu Ser Glu Val 
550 555 560 565 

gca cca cag act gag cgt gaa aag gtc ctg ate ttg ggc tec ggt cca 1843 
Ala Pro Gin Thr Glu Arg Glu Lys Val Leu lie Leu Gly Ser Gly Pro 
570 575 580 

aac cgc ate ggc cag ggc ate gag ttc gac tac tec tgt gtt cac gca 1891 
Asn Arg lie Gly Gin Gly lie Glu Phe Asp Tyr Ser Cys Val His Ala 
585 590 595 

get ctt gag etc tec cgc gtc ggc tac gaa act gtc atg gtc aac tgc 193 9 
Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr Val Met Val Asn Cys 
600 605 610 

aac cca gag ace gtg tec ace gac tac gac ace get gac cgc ctg tac 1987 
Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr Ala Asp Arg Leu Tyr 
615 620 625 

ttc gag cca ctg acc ttc gaa gac gtc atg gag gtc tac cac get gag 2035 
Phe Glu Pro Leu Thr Phe Glu Asp Val Met Glu Val Tyr His Ala Glu 
630 635 640 645 

gcg cag tec ggc acc gtc gca ggt gtt ate gtc cag ctt ggt ggc cag 2083 
Ala Gin Ser Gly Thr Val Ala Gly Val lie Val Gin Leu Gly Gly Gin 
650 655 660 

act cct ctg ggc ttg gca gat cgt ttg aag aag get ggc gtc cct gtc 2131 
Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys Lys Ala Gly Val Pro Val 
665 670 675 

att ggt acc tec cca gag gca ate gac atg get gag gac cgt ggc gag 2179 
lie Gly Thr Ser Pro Glu Ala lie Asp Met Ala Glu Asp Arg Gly Glu 
680 685 690 

ttc ggt gca ctg ctg aac cgc gag cag ctt cct get cca gca ttc ggc 2227 
Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu Pro Ala Pro Ala Phe Gly 
695 700 705 

acc gca acc tct ttc gaa gag get cgc aca gta gee gat gag ate age 2275 
Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr Val Ala Asp Glu lie Ser 
710 715 720 725 

tac cca gtg ctg gtt cgc cct tec tac gtc ttg ggt ggc cgt ggc atg 2323 
Tyr Pro Val Leu Val Arg Pro Ser Tyr Val Leu Gly Gly Arg Gly Met 
730 735 740 

gag att gtc tac gat gag get tec etc gag gat tac ate aac cgc gca 2371 
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Glu lie Val Tyr Asp Glu Ala Ser Leu Glu Asp Tyr lie Asn Arg Ala 
745 750 755 

act gag ttg tct tct gac cac cca gtg ctg gtt gac cgc ttc eta gac 2419 
Thr Glu Leu Ser Ser Asp His Pro Val Leu Val Asp Arg Phe Leu Asp 
760 765 770 

aac get att gag ate gac gtc gac gca ctg tgc gac ggc gac gag gtc 2467 
Asn Ala lie Glu lie Asp Val Asp Ala Leu Cys Asp Gly Asp Glu Val 
775 780 785 

tac ctg gca ggc gtc atg gag cac ate gag gaa gec ggc att cac tec 2515 
Tyr Leu Ala Gly Val Met Glu His lie Glu Glu Ala Gly He His Ser 
790 795 800 805 

ggt gac tec gca tgt gca ctt cct cca atg act ttg ggc gca cag gac 2563 
Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr Leu Gly Ala Gin Asp 
810 815 820 

ate gag aag gtc cgc gaa gca acc aag aag ctg get ctg ggc ate ggt 2 611 
He Glu Lys Val Arg Glu Ala Thr Lys Lys Leu Ala Leu Gly He Gly 
825 830 835 

gta cag ggc ctg atg aac gtc cag tac gca etc aag gac gac ate etc 2659 
Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu Lys Asp Asp lie Leu 
840 845 850 

tac gtc ate gag gca aac cca cgt gca tec cgc acc gtg ccg ttc gtc 2707 
Tyr Val He Glu Ala Asn Pro Arg Ala Ser Arg Thr Val Pro Phe Val 
855 860 865 

tec aag gca acg ggc gtc aac ctg gee aag gca gca tec cgt ate gca 2755 
Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala Ala Ser Arg He Ala 
870 875 880 885 

gtg ggc gee acc ate aag gat etc caa gat gag ggc atg att cct acc 2803 
Val Gly Ala Thr He Lys Asp Leu Gin Asp Glu Gly Met He Pro Thr 
890 895 900 

gag tac gac ggc ggc tec ttg cca ctg gac get cca ate get gtg aag 2851 
Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala Pro He Ala Val Lys 
905 910 915 

gaa gca gtg ttg ccg ttc aac cgc ttc cgt cgc cca gat gga aag acc 2899 
Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg Pro Asp Gly Lys Thr 
920 925 930 

ctg gac acc ctg ctt tec cca gag atg aag tec act ggc gag gtc atg 2947 
Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser Thr Gly Glu Val Met 
935 940 945 

ggc ttg gee aac aac ttc ggc get gca tat gca aag get gaa get ggc 2995 
Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala Lys Ala Glu Ala Gly 
950 955 960 965 

gcg ttt ggt gca ttg cca acc gaa ggc acc gtc ttc gtg acc gtg get 3043 
Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val Phe Val Thr Val Ala 
970 975 980 

aac cgc gac aag cgc acc ctg ate ctg cca ate cag cgc ctg gcg ttg 3091 
Asn Arg Asp Lys Arg Thr Leu He Leu Pro He Gin Arg Leu Ala Leu 
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985 990 995 

atg ggc tac aag ate etc gee ace gaa ggc acc gca ggc atg ctg cgc 3139 
Met Gly Tyr Lys lie Leu Ala Thr Glu Gly Thr Ala Gly Met Leu Arg 
1000 1005 1010 

cgc aac ggc att gag tgt gaa gtt gtg etc aag get tec gac ate cgc 3187 
Arg Asn Gly lie Glu Cys Glu Val Val Leu Lys Ala Ser Asp lie Arg 
1015 1020 1025 

gaa ggt gta gag ggc aag tec ate gtg gat cgt ate cgc gaa ggc gaa 3235 
Glu Gly Val Glu Gly Lys Ser lie Val Asp Arg lie Arg Glu Gly Glu 
1030 1035 1040 1045 

gtt gac etc ate etc aac acc cca get ggt tct get ggc get cgc cac 3283 
Val Asp Leu lie Leu Asn Thr Pro Ala Gly Ser Ala Gly Ala Arg His 
1050 1055 1060 

gat ggc tac gat ate cgc gca gca gca gtg acc gtg ggt gtt ccg ctg 3331 
Asp Gly Tyr Asp lie Arg Ala Ala Ala Val Thr Val Gly Val Pro Leu 
1065 1070 1075 

ate acc act gtt cag ggt gtc acc gca get gtc cag ggc ata gag gee 337 9 
lie Thr Thr Val Gin Gly Val Thr Ala Ala Val Gin Gly lie Glu Ala 
1080 1085 1090 

ctg cgt gag ggc gtt gtc age gtc cgc gcg ctg cag gaa etc gac cac 3427 
Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu Gin Glu Leu Asp His 
1095 1100 1105 

gca gtc aag get taagecctat gaeattegge gag 3462 

Ala Val Lys Ala 

1110 



<210> 1000 
<211> 1113 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1000 

Met Pro Lys Arg Ser Asp lie Asn His Val Leu Val lie Gly Ser Gly 
1 5 10 .15 

Pro lie Val lie Gly Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin 
20 25 30 

Ala Cys Arg Val Leu Lys Glu Glu Gly Leu Arg Val Thr Leu lie Asn 
35 40 45 

Ser Asn Pro Ala Thr lie Met Thr Asp Pro Glu Met Ala Asp His Thr 
50 55 60 

Tyr Val Glu Pro lie Glu Pro Glu Tyr He Asp Lys He Phe Ala Lys 
65 70 75 80 

Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu Gly 
85 90 95 

Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly He 
100 105 110 
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Leu Glu Lys Tyr Gly Val Glu Leu lie Gly Ala Asp He Asp Ala He 
115 120 125 

Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr He 
130 135 140 

Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu Val 
145 150 155 160 

His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro Ser 
165 170 175 

Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp 
180 > 185 190 

Leu Glu Arg He Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn 
195 200 205 

Val Leu He Glu Glu Ser He Leu Gly Trp Lys Glu Phe Glu Leu Glu 
210 215 220 

Leu Met Arg Asp Thr Ala Asp Asn Val Val Val He Cys Ser He Glu 
225 230 235 240 

Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val Ala 
245 250 255 

Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp Gin 
260 265 270 

Gly He Ala He He Arg Glu Val Gly Val Asp Thr Gly Gly Cys Asn 
275 280 285 

He Gin Phe Ala He Asn Pro Val Asp Gly Arg He He Thr He Glu 
290 295 300 

Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr 
305 310 315 320 

Gly Phe Pro He Ala Lys Met Ala Ala Lys Leu Ala He Gly Tyr Thr 
325 330 335 

Leu Asp Glu He Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala Phe 
340 345 350 

Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe 
355 360 365 

Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr- Thr Met Lys Ser 
370 375 380 

Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu Asn 
385 390 395 400 

Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr Lys 
405 410 415 

Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val 
420 425 430 
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Leu Glu Asp Leu 
435 

Leu Ala Met Arg 
450 

Ser lie Asp Pro 
465 

Arg Gin Lys Leu 



Glu Ala Lys Phe 
500 

Pro Glu Phe Ala 
515 

Gly lie Arg Pro 
530 

Glu Ala Lys Thr 
545 

Ala Glu Ser Glu 



Leu Gly Ser Gly 
580 

Ser Cys Val His 
595 

Val Met Val Asn 
610 

Ala Asp Arg Leu 
625 

Val Tyr His Ala 



Gin Leu Gly Gly 
660 

Ala Gly Val Pro 
675 

Glu Asp Arg Gly 
690 

Ala Pro Ala Phe 
705 

Ala Asp Glu lie 



Gly Gly Arg Gly 
740 



Lys Arg Pro Thr 
440 

Leu Gly Ala Ser 
455 

Trp Phe Leu Ala 
470 

Val Asp Ala Pro 
485 

Met Gly Leu Ser 



Gly Glu Asp Gly 
520 

Val Phe Lys Thr 
535 

Pro Tyr His Tyr 
550 

Val Ala Pro Gin 
565 

Pro Asn Arg lie 



Ala Ala Leu Glu 
600 

Cys Asn Pro Glu 
615 

Tyr Phe Glu Pro 
630 

Glu Ala Gin Ser 
645 

Gin Thr Pro Leu 



Val lie Gly Thr 
680 

Glu Phe Gly Ala 
695 

Gly Thr Ala Thr 
710 

Ser Tyr Pro Val 
725 

Met Glu lie Val 



Glu Gly Arg Leu 



Val Glu Glu Leu 
460 

Glu Leu Glu Ala 
475 

Phe Leu Asn Glu 
490 

Asp Leu Gin lie 
505 

Val Arg Thr Leu 



Val Asp Thr Cys 
540 

Ser Ala Tyr Glu 
555 

Thr Glu Arg Glu 
570 

Gly Gin Gly lie 
585 

Leu Ser Arg Val 



Thr Val Ser Thr 
620 

Leu Thr Phe Glu 
635 

Gly Thr Val Ala 
650 

Gly Leu Ala Asp 
665 

Ser Pro Glu Ala 



Leu Leu Asn Arg 
700 

Ser Phe Glu Glu 
715 

Leu Val Arg Pro 
730 

Tyr Asp Glu Ala 
745 



Tyr Asp Val Glu 
445 

Tyr Glu Ala Ser 



Leu Val Gin Phe 
480 

Asp Leu Leu Arg 
495 

Ala Ala Leu Arg 
510 

Arg Leu Ser Leu 
525 

Ala Ala Glu Phe 



Leu Asp Pro Ala 
560 

Lys Val Leu lie 
575 

Glu Phe Asp Tyr 
590 

Gly Tyr Glu Thr 
605 

Asp Tyr Asp Thr 



Asp Val Met Glu 
640 

Gly Val He Val 
655 

Arg Leu Lys Lys 
670 

He Asp Met Ala 
685 

Glu Gin Leu Pro 



Ala Arg Thr Val 
720 

Ser Tyr Val Leu 
735 

Ser Leu Glu Asp 
750 



Tyr He Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu Val 
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755 760 ' 765 

Asp Arg Phe Leu Asp Asn Ala lie Glu lie Asp Val Asp Ala Leu Cys 
770 775 780 

Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His lie Glu Glu 
785 790 795 800 

Ala Gly lie His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr 
805 810 815 

Leu Gly Ala Gin Asp lie Glu Lys Val Arg Glu Ala Thr Lys Lys Leu 
820 825 830 

Ala Leu Gly lie Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu 
835 840 845 

Lys Asp Asp lie Leu Tyr Val lie Glu Ala Asn Pro Arg Ala Ser Arg 
850 855 860 

Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala 
865 870 875 880 

Ala Ser Arg lie Ala Val Gly Ala Thr lie Lys Asp Leu Gin Asp Glu 
885 890 895 

Gly Met lie Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala 
900 905 910 

Pro lie Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg 
915 920 925 

Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser 
930 935 940 

Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala 
945 950 955 960 

Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val 
965 970 975 

Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro lie 
980 985 990 

Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly Thr 
995 1000 1005 

Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu Lys 
1010 1015 1020 

Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser lie Val Asp Arg 
1025 1030 1035 104 

lie Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly Ser 
1045 1050 v 1055 

Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val Thr 
1060 1065 1070 

Val Gly Val Pro Leu lie Thr Thr Val Gin Gly Val Thr Ala Ala Val 
1075 1080 1085 
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Gln Gly He Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu 
1090 1095 1100 

Gin Glu Leu Asp His Ala Val Lys Ala 
1105 1110 



<210> 1001 
<211> 3221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (3198) 

<223> FRXA02234 

<400> 1001 

ggc tec aac cca gca acg ate atg acc gac cca gaa atg get gac cac 48 

Gly Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His 

15 10 15 

acc tac gtg gag cca ate gag ccg gaa tac ate gac aag att ttc get 96 
Thr Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala 
20 25 30 

aag gaa ate gag cag ggc cac cca ate gac gec gtc ctg gca acc ctt 144 
Lys Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu 
35 40 45 

ggt ggc cag act gca ctt aac gca get ate cag ctg gat cgc etc ggc 192 
Gly Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly 
50 55 60 

ate ctg gaa aag tac ggc gtt gaa etc ate ggt gca gac ate gat gec 240 
He Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala 
65 70 75 80 

att gag cgc ggc gaa gat cgc cag aag ttc aag gat att gtc acc acc 288 
He Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr 
85 90 95 

ate ggt ggc gaa tec gcg cgt tec cgc gtc tgc cac aac atg gaa gaa 336 
He Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 
100 . 105 110 

gtc cac gag act gtc gca gaa etc ggc ctt cca gta gtc gtg cgt cca 384 
Val His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro 
115 120 125 

tec ttc act atg ggt ggc ctg ggc tec ggt ctt gca tac aac acc gaa 432 
Ser Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu 
130 135 140 

gac ctt gag cgc ate get ggt ggc gga ctt get gca tct cct gaa gca 480 
Asp Leu Glu Arg He Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala 
145 150 155 160 



aac gtc ttg ate gaa gaa tec ate ctt ggt tgg aag gaa ttc gag etc 528 
Asn Val Leu He Glu Glu Ser He Leu Gly Trp Lys Glu Phe Glu Leu 
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165 170 175 

gag etc atg cgc gat acc gca gac aac gtt gtg gtt ate tgc tec att 576 
Glu Leu Met Arg Asp Thr Ala Asp Asn Val Val Val lie Cys Ser lie 
180 185 190 

gaa aac gtc gac gca ctg ggc gtg cac acc ggc gac tct gtc acc gtg 624 
Glu Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val 
195 200 205 

gca cct gec ctg acc ctg act gac cgt gaa ttc cag aag atg cgc gat 672 
Ala Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp 
210 215 220 

cag ggt ate gec ate ate cgc gag gtc ggc gtg gac acc ggt gga tgt 72 0 
Gin Gly lie Ala He He Arg Glu Val Gly Val Asp Thr Gly Gly Cys 
225 230 235 240 

aac ate cag ttc gec ate aac cca gtt gat ggc cgc ate ate acc att 768 
Asn He Gin Phe Ala lie Asn Pro Val Asp Gly Arg He He Thr He 
245 250 255 

gag atg aac cca cgt gtg tct cgt tec tec get ctg gca tec aag gca 816 
Glu Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala 
260 265 270 

acg ggc ttc cca att gee aag atg get gee aag ctg get ate gga tac 864 
Thr Gly Phe Pro He Ala Lys Met Ala Ala Lys Leu Ala He Gly Tyr 
275 280 285 

acc ctg gat gag ate acc aac gac ate act ggt gaa acc cca get gcg 912 
Thr Leu Asp Glu He Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala 
290 295 300 

ttt gag ccc acc ate gac tac gtc gtg gtc aag gec cca cgc ttt get 960 
Phe Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala 
305 310 315 320 

ttc gag aag ttt gtc ggc get gat gac act ttg acc acc acc atg aag 1008 
Phe Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys 
325 330 335 

tec gtc ggt gag gtc atg tec ctg ggc cgc aac tac att gca gca ctg 1056 
Ser Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu 
340 345 350 

aac aag gca ctg cgt tec ctg gaa acc aag cag cag ggt ttc tgg acc 1104 
Asn Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr 
355 360 365 

aag cct gat gag ttc ttc gca ggg gag cgc get acc gat aag gca get 1152 
Lys Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala 
370 375 380 

gtt ctg gaa gat etc aag cgc cca acc gaa ggc cgc etc tac gac gtt 1200 
Val Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val 
385 390 395 400 

gag ctg gca atg cgc ctt ggc gca age gtg gaa gaa etc tac gaa gca 1248 
Glu Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala 
405 410 415 
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tct tct att gat cct tgg ttc etc gec gag ctt gaa get etc gtg cag 1296 
Ser Ser lie Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin 
420 425 430 

ttc cgc cag aag etc gtt gac gca cca ttc eta aac gaa gat etc ctg 1344 
Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
435 440 445 

cgc gaa gca aag ttc atg ggt ctg tec gac ctg cag ate gca gee ctt 1392 
Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin lie Ala Ala Leu 
450 455 460 

cgc cca gag ttc get ggc gaa gac ggc gta cgc acc ttg cgt ctg tec 1440 
Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 
465 470 475 480 

eta ggc ate cgc cca gta ttc aag act gtg gat acc tgt gca gca gag 1488 
Leu Gly lie Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

ttt gaa get aag act ccg tac cac tac tec gca tac gag ctg gat cca 153 6 
Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 
500 505 510 

gca get gag tct gag gtc gca cca cag act gag cgt gaa aag gtc ctg 1584 
Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 
515 520 525 

ate ttg ggc tec ggt cca aac cgc ate ggc cag ggc ate gag ttc gac 1632 
lie Leu Gly Ser Gly Pro Asn Arg lie Gly Gin Gly lie Glu Phe Asp 
530 535 540 

tac tec tgt gtt cac gca get ctt gag etc tec cgc gtc ggc tac gaa 1680 
Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 
545 550 555 560 

act gtc atg gtc aac tgc aac cca gag acc gtg tec acc gac tac gac 1728 
Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 

acc get gac cgc ctg tac ttc gag cca ctg acc ttc gaa gac gtc atg 1776 
Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 
580 585 590 

gag gtc tac cac get gag gcg cag tec ggc acc gtc gca ggt gtt ate 1824 
Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val lie 
595 600 605 

gtc cag ctt ggt ggc cag act cct ctg ggc ttg gca gat cgt ttg aag 1872 
Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

aag get ggc gtc cct gtc att ggt acc tec cca gag gca ate gac atg 1920 
Lys Ala Gly Val Pro Val lie Gly Thr Ser Pro Glu Ala lie Asp Met 
625 630 635 640 

get gag gac cgt ggc gag ttc ggt gca ctg ctg aac cgc gag cag ctt 1968 
Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 
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cct get cca 
Pro Ala Pro 



gta gec gat 
Val Ala Asp 
675 

ttg ggt ggc 
Leu Gly Gly 
690 

gat tac ate 
Asp Tyr lie 
705 

gtt gac cgc 
Val Asp Arg 



tgc gac ggc 
Cys Asp Gly 



gaa gec ggc 
Glu Ala Gly 
755 

act ttg ggc 
Thr Leu Gly 
770 

ctg get ctg 
Leu Ala Leu 
785 

etc aag gac 
Leu Lys Asp 



cgc ace gtg 
Arg Thr Val 



gca gca tec 
Ala Ala Ser 
835 

gag ggc atg 
Glu Gly Met 
850 

get cca ate 
Ala Pro lie 
865 

cgc cca gat 
Arg Pro Asp 



tec act ggc 



gca ttc ggc 
Ala Phe Gly 
660 

gag ate age 
Glu lie Ser 



cgt ggc atg 
Arg Gly Met 



aac cgc gca 
Asn Arg Ala 
710 

ttc eta gac 
Phe Leu Asp 
725 

gac gag gtc 
Asp Glu Val 
740 

att cac tec 
lie His Ser 



gca cag gac 
Ala Gin Asp 



ggc ate ggt 
Gly lie Gly 
790 

gac ate etc 
Asp lie Leu 
805 

ccg ttc gtc 
Pro Phe Val 
820 

cgt ate gca 
Arg lie Ala 



att cct ace 
lie Pro Thr 



get gtg aag 
Ala Val Lys 
870 

gga aag acc 
Gly Lys Thr 
885 

gag gtc atg 



acc gca acc 
Thr Ala Thr 
665 

tac cca gtg 
Tyr Pro Val 
680 

gag att gtc 
Glu lie Val 
695 

act gag ttg 
Thr Glu Leu 



aac get att 
Asn Ala lie 



tac ctg gca 
Tyr Leu Ala 
745 

ggt gac tec 
Gly Asp Ser 
760 

ate gag aag 
lie Glu Lys 
775 

gta cag ggc 
Val Gin Gly 



tac gtc ate 
Tyr Val lie 



tec aag gca 
Ser Lys Ala 
825 

gtg ggc gec 
Val Gly Ala 
840 

gag tac gac 
Glu Tyr Asp 
855 

gaa gca gtg 
Glu Ala Val 



ctg gac acc 
Leu Asp Thr 



ggc ttg gee 



tct ttc gaa 
Ser Phe Glu 



ctg gtt cgc 
Leu Val Arg 



tac gat gag 
Tyr Asp Glu 
700 

tct tct gac 
Ser Ser Asp 
715 

gag ate gac 
Glu lie Asp 
730 

ggc gtc atg 
Gly Val Met 



gca tgt gca 
Ala Cys Ala 



gtc cgc gaa 
Val Arg Glu 
780 

ctg atg aac 
Leu Met Asn 
795 

gag gca aac 
Glu Ala Asn 
810 

acg ggc gtc 
Thr Gly Val 



acc ate aag 
Thr lie Lys 



ggc ggc tec 
Gly Gly Ser 
860 

ttg ccg ttc 
Leu Pro Phe 
875 

ctg ctt tec 
Leu Leu Ser 
890 

aac aac ttc 



gag get cgc 
Glu Ala Arg 
670 

cct tec tac 
Pro Ser Tyr 
685 

get tec etc 
Ala Ser Leu 



cac cca gtg 
His Pro Val 



gtc gac gca 
Val Asp Ala 
735 

gag cac ate 
Glu His He 
750 

ctt cct cca 
Leu Pro Pro 
765 

gca acc aag 
Ala Thr Lys 



gtc cag tac 
Val Gin Tyr 



cca cgt gca 
Pro Arg Ala 
815 

aac ctg gec 
Asn Leu Ala 
830 

gat etc caa 
Asp Leu Gin 
845 

ttg cca ctg 
Leu Pro Leu 



aac cgc ttc 
Asn Arg Phe 



cca gag atg 
Pro Glu Met 
895 

ggc get gca 



aca 2016 
Thr 



gtc 2064 
Val 



gag 2112 
Glu 



ctg 2160 

Leu 

720 

ctg 2208 
Leu 



gag 2256 
Glu 



atg 2304 
Met 



aag 2352 
Lys 



gca 2400 

Ala 

800 

tec 2448 
Ser 



aag 2496 
Lys 



gat 2544 
Asp 



gac 2592 
Asp 



cgt 2640 

Arg 

880 

aag 2688 
Lys 



tat 2736 
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Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 

gca aag get gaa get ggc gcg ttt ggt gca ttg cca acc gaa ggc acc 2784 
Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 

gtc ttc gtg acc gtg get aac cgc gac aag cgc acc ctg ate ctg cca 2832 
Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro 
930 935 940 

ate cag cgc ctg gcg ttg atg ggc tac aag ate etc gee acc gaa ggc 2880 
lie Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly 
945 950 955 960 

acc gca ggc atg ctg cgc cgc aac ggc att gag tgt gaa gtt gtg etc 2928 
Thr Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu 
965 970 975 

aag get tec gac ate cgc gaa ggt gta gag ggc aag tec ate gtg gat 297 6 
Lys Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser He Val Asp 
980 985 990 

cgt ate cgc gaa ggc gaa gtt gac etc ate etc aac acc cca get ggt 3024 
Arg He Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly 
995 1000 1005 

tct get ggc get cgc cac gat ggc tac gat ate cgc gca -gca gca gtg 3072 
Ser Ala Gly Ala Arg His Asp Gly Tyr Asp He Arg Ala Ala Ala Val 
1010 1015 1020 

acc gtg ggt gtt ccg ctg ate acc act gtt cag ggt gtc acc gca get 3120 
Thr Val Gly Val Pro Leu He Thr Thr Val Gin Gly Val Thr Ala Ala 
1025 1030 1035 1040 

gtc cag ggc ata gag gee ctg cgt gag ggc gtt gtc age gtc cgc gcg 3168 
Val Gin Gly He Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 
1045 1050 1055 

ctg cag gaa etc gac cac gca gtc aag get taagecctat gaeattegge 3218 
Leu Gin Glu Leu Asp His Ala Val Lys Ala 
1060 1065 

gag 3221 



<210> 1002 
<211> 1066 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1002 

Gly Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His 
15 10 15 

Thr Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala 
20 25 30 

Lys Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu 
35 40 45 
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Gly Gly Gin Thr 
50 

lie Leu Glu Lys 
65 

lie Glu Arg Gly 



He Gly Gly Glu 
100 

Val His Glu Thr 
115 

Ser Phe Thr Met 
130 

Asp Leu Glu Arg 
145 

Asn Val Leu He 



Glu Leu Met Arg 
180 

Glu Asn Val Asp 
195 

Ala Pro Ala Leu 
210 

Gin Gly He Ala 
225 

Asn He Gin Phe 



Glu Met Asn Pro 
260 

Thr Gly Phe Pro 
275 

Thr Leu Asp Glu 
290 

Phe Glu Pro Thr 
305 

Phe Glu Lys Phe 



Ser Val Gly Glu 
340 

Asn Lys Ala Leu 
355 



Ala Leu Asn Ala 
55 

Tyr Gly Val Glu 
70 

Glu Asp Arg Gin 
85 

Ser Ala Arg Ser 



Val Ala Glu Leu 
120 

Gly Gly Leu Gly 
135 

lie Ala Gly Gly 
150 

Glu Glu Ser He 
165 

Asp Thr Ala Asp 



Ala Leu Gly Val 
200 

Thr Leu Thr Asp 
215 

He He Arg Glu 
230 

Ala He Asn Pro 
245 

Arg Val Ser Arg 



He Ala Lys Met 
280 

He Thr Asn Asp 
295 

He Asp Tyr Val 
310 

Val Gly Ala Asp 
325 

Val Met Ser Leu 



Arg Ser Leu Glu 
360 



Ala He Gin Leu 
60 

Leu He Gly Ala 
75 

Lys Phe Lys Asp 
90 

Arg Val Cys His 
105 

Gly Leu Pro Val 



Ser Gly Leu Ala 
140 

Gly Leu Ala Ala 
155 

Leu Gly Trp Lys 
170 

Asn Val Val Val 
185 

His Thr Gly Asp 



Arg Glu Phe Gin 
220 

Val, Gly Val Asp 
235 

Val Asp Gly Arg 
250 

Ser Ser Ala Leu 
265 

Ala Ala Lys Leu 



He Thr Gly Glu 
300 

Val Val Lys Ala 
315 

Asp Thr Leu Thr 
330 

Gly Arg Asn Tyr 
345 

Thr Lys Gin Gin 



Asp Arg Leu Gly 



Asp He Asp Ala 
80 

He Val Thr Thr 
95 

Asn Met Glu Glu 
110 

Val Val Arg Pro 
125 

Tyr Asn Thr Glu 



Ser Pro Glu Ala 
160 

Glu Phe Glu Leu 
175 

He Cys Ser He 
190 

Ser Val Thr Val 
205 

Lys Met Arg Asp 



Thr Gly Gly Cys 
240 

He He Thr He 
255 

Ala Ser Lys Ala 
270 

Ala He Gly Tyr 
285 

Thr Pro Ala Ala 



Pro Arg Phe Ala 
320 

Thr Thr Met Lys 
335 

He Ala Ala Leu 
350 

Gly Phe Trp Thr 
365 



Lys Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala 
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370 375 380 

Val Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val 
385 390 395 400 

Glu Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala 
405 410 415 

Ser Ser lie Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin 
420 425 430 

Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
435 440 445 

Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin lie Ala Ala Leu 
450 455 460 

Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 
465 470 475 480 

Leu Gly lie Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 
500 505 510 

Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 
515 520 525 

lie Leu Gly Ser Gly Pro Asn Arg lie Gly Gin Gly lie Glu Phe Asp 
530 535 540 

Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 
545 550 555 t 560 

Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 

Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 
580 585 590 

Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val lie 
595 600 605 

Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

Lys Ala Gly Val Pro Val lie Gly Thr Ser Pro Glu Ala lie Asp Met 
625 630 635 640 

Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 

Pro Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr 
660 665 670 

Val Ala Asp Glu lie Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 
675 680 685 

Leu Gly Gly Arg Gly Met Glu lie Val Tyr Asp Glu Ala Ser Leu Glu 
690 695 700 



BGI-121CP 



-1346- 



Asp Tyr lie Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu 
705 710 715 720 

Val Asp Arg Phe Leu Asp Asn Ala lie Glu lie Asp Val Asp Ala Leu 
725 730 735 

Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His lie Glu 
740 745 750 

Glu Ala Gly lie His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 765 

Thr Leu Gly Ala Gin Asp lie -Glu Lys Val Arg Glu Ala Thr Lys Lys 
770 775 780 

Leu Ala Leu Gly lie Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala 
785 790 795 800 

Leu Lys Asp Asp lie Leu Tyr Val lie Glu Ala Asn Pro Arg Ala Ser 
805 810 815 

Arg Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys 
820 825 830 

Ala Ala Ser Arg lie Ala Val Gly Ala Thr lie Lys Asp Leu Gin Asp' 
835 840 845 

Glu Gly Met lie Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp 
850 855 860 

Ala Pro lie Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg 
865 870 875 880 

Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 
885 890 895 

Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 

Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 

Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro 
930 935 940 

lie Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly 
945 950 955 960 

Thr Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu 
965 970 975 

Lys Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser lie Val Asp 
980 985 990 

Arg lie Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly 
995 1000 1005 

Ser Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val 
1010 1015 1020 
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Thr Val Gly Val Pro Leu lie Thr 
1025 1030 

Val Gin Gly lie Glu Ala Leu Arg 
1045 

Leu Gin Glu Leu Asp His Ala Val 
1060 



Thr Val Gin Gly Val Thr Ala Ala 

1035 1040 

Glu Gly Val Val Ser Val Arg Ala 
1050 1055 

Lys Ala 
1065 



<210> 1003 
<211> 424 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (424) 

<223> RXN00450 

<400> 1003 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 60 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 115 

Val Gly Val Leu Pro 
1 5 

gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 163 
Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
10 15 20 

gat att get cgc caa acc cct gag ggg gac gtt ccc gtt ggc gec gtc 211 
Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg acc ggg gag ate ctg gcg acc gca acg aac cgt cga 259 
lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 

gaa gca gac cgc gat ccc acg gee cac gec gaa att att get tta cga 3 07 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu lie lie Ala Leu Arg 
55 60 65 

cga gee gee cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 3 55 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 

gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gec ggc gee ttg gtg 403 
Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga cgc ate 424 
Gly Ala Arg lie Gly Arg lie 
105 



<210> 1004 
<211> 108 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 1004 

Val Gly Val Leu Pro Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg 
1 5 10 15 

Met Arg His Ala Leu Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr 
35 40 45 

Ala Thr Asn Arg Arg Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu 
50 55 60 

lie lie Ala Leu Arg Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg 
65 70 75 80 

Leu Ser Asp Cys Thr Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys 
85 90 95 

Ala Gly Ala Leu Val Gly Ala Arg lie Gly Arg lie 
100 105 



<210> 1005 
<211> 418 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (418) 

<223> FRXA00450 

<400> 1005 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 60 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 115 

Val Gly Val Leu Pro 
1 5 

gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 163 
Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
10 15 20 

gat att get cgc caa acc cct gag ggg gac gtt ccc gtt ggc gec gtc 211 
Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg acc ggg gag ate ctg gcg acc gca acg aac cgt cga 259 
lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 

gaa gca gac cgc gat ccc acg gec cac gee gaa att att get tta cga 307 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu lie lie Ala Leu Arg 
55 60 65 

cga gee gec cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 



gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gee ggc gec ttg gtg 



403 
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Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga 418 
Gly Ala Arg lie Gly 
105 



<210> 1006 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1006 

Val Gly Val Leu Pro Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg 
1 5 10 15 

Met Arg His Ala Leu Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr 
35 40 45 

Ala Thr Asn Arg Arg Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu 
50 55 60 

lie lie Ala Leu Arg Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg 
65 70 75 80 

Leu Ser Asp Cys Thr Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys 
85 90 95 

Ala Gly Ala Leu Val Gly Ala Arg lie Gly 
100 105 



<210> 1007 
<211> 1368 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1345) 
<223> RXN02272 

<400> 1007 

tatttaactc cacactaata cctgtcaagc aatagaatag atagcatctg gatcctccag 60 

agtttgaaaa tatgecttga catgtagaaa tggagttctt gtg cgc att aca aac 115 

Val Arg lie Thr Asn 
1 5 

gee cag gtt aag aac tac gca gag tta gtt gat ate ace ata gag ggt 163 
Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp lie Thr lie Glu Gly 
10 15 20 



gaa aaa att tec teg att ace ccc tct tea att cga tea gaa gaa gat 211 
Glu Lys lie Ser Ser lie Thr Pro Ser Ser lie Arg Ser Glu Glu Asp 
25 30 35 
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cac cgc gcg gac gat tac gat gcc gca gga aga ctg gtc gca ccc cag 2 59 
His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg Leu Val Ala Pro Gin 
40 45 50 

ttc gcc gaa gca cac ate cac ctt gac tac gca aac acc get gga ate 3 07 
Phe Ala Glu Ala His lie His Leu Asp Tyr Ala Asn Thr Ala Gly lie 
55 60 65 

cct cgc gaa aac tct tec ggc aca ctt ttt gaa gcc ate gaa ate tgg 3 55 
Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu Ala lie Glu lie Trp 
70 75 80 85 

gcc gac cgc aag acc caa ggc ttc cac ate aaa gaa gac att aaa gcg 403 
Ala Asp Arg Lys Thr Gin Gly Phe His lie Lys Glu Asp lie Lys Ala 
90 95 100 

aag gcc etc cag gca gcc cgt egg gca gca gaa cac ggc gtt ggt ttc 451 
Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu His Gly Val Gly Phe 
105 110 115 

ate cgc act cac gta gat gtc acc gat ccc acg ttt get gga ttc gaa 499 
lie Arg Thr His Val Asp Val Thr Asp Pro Thr Phe Ala Gly Phe Glu 
120 125 130 

gca att gcg gag ctg cgc gat gaa gtc cgc gag tgg tgc gat ate cag 547 
Ala lie Ala Glu Leu Arg Asp Glu Val Arg Glu Trp Cys Asp lie Gin 
135 140 145 

att gtc gcc ttc ccg caa aat ggc att tac gcc tac gaa ggt ggc cag 595 
lie Val Ala Phe Pro Gin Asn Gly lie Tyr Ala Tyr Glu Gly Gly Gin 
150 155 160 165 

aag eta ate tea gat gca atg tct gca ggt gca gat gtc gtt ggt ggc 643 
Lys Leu lie Ser Asp Ala Met Ser Ala Gly Ala Asp Val Val Gly Gly 
170 175 180 

ate cca cac ctt gaa ccc acc cga gac gat ggc gtc gag teg gtg aaa 691 
lie Pro His Leu ,Glu Pro Thr Arg Asp Asp Gly Val Glu Ser Val Lys 
185 190 195 

tgg ctg ttc gac ctt gca gag aag cac tea gcc ccc ate gat ate cac 739 
Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala Pro lie Asp lie His 
200 205 210 

act gat gaa att gac gat cca cat tec cga ttt gtc gaa gtc etc gcc 787 
Thr Asp Glu lie Asp Asp Pro His Ser Arg Phe Val Glu Val Leu Ala 
215 220 225 

gca gaa gcc gca aaa cgt gac atg ggc gca caa acc gtg gtg tct cat 83 5 
Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin Thr Val Val Ser His 
230 235 240 245 

tct gtg gcg atg gcc tat tac tea cct ggc tac atg gcg cga ctt tta 883 
Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr Met Ala Arg Leu Leu 
250 255 260 

ccc aag etc gca gca tea aag gtt cgt ttt gca gta tgc ccc aat gaa 931 
Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala Val Cys Pro Asn Glu 
265 270 275 

aac etc cat ctg caa gga ctt ggt ttc caa gga ccc gtc ccc cga ggt 979 
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Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly Pro Val Pro Arg Gly 
280 285 290 

gtt gca ccg gta aag caa ctt acc gaa tgg gga att cca gta agt ttt 1027 
Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly lie Pro Val Ser Phe 
295 300 305 

tgc cag gac tea etc aat gac ccc ttc tac ccc atg ggc gat gga gat 1075 
Cys Gin Asp Ser Leu Asn Asp Pro Phe Tyr Pro Met Gly Asp Gly Asp 
310 315 320 325 

eta etc cgc att etc gat tct gga tta cac gtg tec cac atg etc aca 1123 
Leu Leu Arg lie Leu Asp Ser Gly Leu His Val Ser His Met Leu Thr 
330 335 340 

gec age cac ttg aag aat gca eta teg ttc ate acc acc aat cca gee 1171 
Ala Ser His Leu Lys Asn Ala Leu Ser Phe lie Thr Thr Asn Pro Ala 
345 350 355 

gga aac eta ggc ctg gac aat tac gac att gca gaa aac tec ccg gcg 1219 
Gly Asn Leu Gly Leu Asp Asn Tyr Asp lie Ala Glu Asn Ser Pro Ala 
360 365 370 

aac ctg ctg gtt ctt gat gcg age age gag aag gaa get gta cag aga 12 67 
Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys Glu Ala Val Gin Arg 
375 380 385 

aaa get tec gta ctt ttg age ate cac cgc ggc aaa aag gtg etc tec 1315 
Lys Ala Ser Val Leu Leu Ser lie His Arg Gly Lys Lys Val Leu Ser 
390 395 400 405 

agg gag ccc gaa cag gtg gac tgg aac ate taacagccca gttgggcctc 1365 
Arg Glu Pro Glu Gin Val Asp Trp Asn lie 
410 415 

ctt 1368 



<210> 1008 
<211> 415 
<212> PRT 

<213> Corynebacterium glutamic urn 
<400> 1008 

Val Arg lie Thr Asn Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp 
15 10 15 

lie Thr lie Glu Gly Glu Lys lie Ser Ser lie Thr Pro Ser Ser lie 
20 25 30 

Arg Ser Glu Glu Asp His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg 
35 40 45 

Leu Val Ala Pro Gin Phe Ala Glu Ala His lie His Leu Asp Tyr Ala 
50 55 60 

Asn Thr Ala Gly lie Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu 
65 70 75 80 



Ala lie Glu lie Trp Ala Asp Arg Lys Thr Gin Gly Phe His lie Lys 
85 90 95 
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Glu Asp lie Lys 
100 

His Gly Val Gly 
115 

Phe Ala Gly Phe 
130 

Trp Cys Asp lie 
145 

Tyr Glu Gly Gly 



Asp Val Val Gly 
180 

Val Glu Ser Val 
195 

Pro lie Asp lie 
210 

Val Glu Val Leu 
225 

Thr Val Val Ser 



Met Ala Arg Leu 
260 

Val Cys Pro Asn 
275 

Pro Val Pro Arg 
290 

lie Pro Val Ser 
305 

Met Gly Asp Gly 



Ser His Met Leu 
340 

Thr Thr Asn Pro 
355 

Glu Asn Ser Pro 
370 : 

Glu Ala Val Gin 
385 

Lys Lys Val Leu 



Ala Lys Ala Leu 



Phe lie Arg Thr 
120 

Glu Ala lie Ala 
135 

Gin lie Val Ala 
150 

Gin Lys Leu lie 
165 

Gly lie Pro His 



Lys Trp Leu Phe 
200 

His Thr Asp Glu 
215 

Ala Ala Glu Ala 
230 

His Ser Val Ala 
245 

Leu Pro Lys Leu 



Glu Asn Leu His 
280 

Gly Val Ala Pro 
295 

Phe Cys Gin Asp 
310 

Asp Leu Leu Arg 
325 

Thr Ala Ser His 



Ala Gly Asn Leu 
360 

Ala Asn Leu Leu 
375 

Arg Lys Ala Ser 
390 

Ser Arg Glu Pro 
405 



Gin Ala Ala Arg 
105 

His Val Asp Val 



Glu Leu Arg Asp 
140 

Phe Pro Gin Asn 
155 

Ser Asp Ala Met 
170 

Leu Glu Pro Thr 
185 

Asp Leu Ala Glu 



lie Asp Asp Pro 
220 

Ala Lys Arg Asp 
235 

Met Ala Tyr Tyr 
250 

Ala Ala Ser Lys 
265 

Leu Gin Gly Leu 



Val Lys Gin Leu 
300 

Ser Leu Asn Asp 
315 

lie Leu Asp Ser 
330 

Leu Lys Asn Ala 
345 

Gly Leu Asp Asn 



Val Leu Asp Ala 
380 

Val Leu Leu Ser 
395 

Glu Gin Val Asp 
410 



Arg Ala Ala Glu 
110 

Thr Asp Pro Thr 
125 

Glu Val Arg Glu 



Gly lie Tyr Ala 
160 

Ser Ala Gly Ala 
175 

Arg Asp Asp Gly 
190 

Lys His Ser Ala 
205 

His Ser Arg Phe 



Met Gly Ala Gin 
240 

Ser Pro Gly Tyr 
255 

Val Arg Phe Ala 
270 

Gly Phe Gin Gly 
285 

Thr Glu Trp Gly 



Pro Phe Tyr Pro 
320 

Gly Leu His Val 
335 

Leu Ser Phe lie 
350 

Tyr Asp lie Ala 
365 

Ser Ser Glu Lys 



lie His Arg Gly 
400 

Trp Asn lie 
415 
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<210> 1009 
<211> 1368 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1345) 
<223> FRXA02272 



<400> 1009 

tatttaactc cacactaata cctgtcaagc aatagaatag 



atagcatctg gatcctccag 60 



agtttgaaaa tatgccttga catgtagaaa tggagttctt 



gtg cgc att aca aac 
Val Arg lie Thr Asn 
1 5 



115 



gcc cag gtt aag aac tac gca gag tta gtt gat 
Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp 
10 15 



ate acc ata gag ggt 
lie Thr lie Glu Gly 
20 



163 



gaa aaa att tec teg att acc ccc tct tea att 
Glu Lys lie Ser Ser lie Thr Pro Ser Ser lie 
25 30 



cga tea gaa gaa gat 
Arg Ser Glu Glu Asp 
35 



211 



cac cgc gcg gac gat tac gat gcc gca gga aga 
His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg 
40 45 



ctg gtc gca ccc cag 
Leu Val Ala Pro Gin 
50 



259 



ttc gcc gaa gca cac ate cac ctt gac tac gca 
Phe Ala Glu Ala His lie His Leu Asp Tyr Ala 
55 60 



aac acc get gga ate 
Asn Thr Ala Gly lie 
65 



307 



cct cgc gaa aac tct tec ggc aca ctt ttt gaa 
Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu 
70 75 80 



gcc ate gaa ate tgg 
Ala lie Glu lie Trp 
85 



355 



gcc gac cgc aag acc caa ggc ttc cac ate aaa 
Ala Asp Arg Lys Thr Gin Gly Phe His lie Lys 
90 95 



gaa gac att aaa gcg 
Glu Asp lie Lys Ala 
100 



403 



aag gcc etc cag gca gcc cgt egg gca gca gaa 
Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu 
105 110 

ate cgc act cac gta gat gtc acc gat ccc acg 
lie Arg Thr His Val Asp Val Thr Asp Pro Thr 
120 125 



cac ggc gtt ggt ttc 451 
His Gly Val Gly Phe 
115 

ttt get gga ttc gaa 499 
Phe Ala Gly Phe Glu 
130 



gca att gcg gag ctg cgc gat gaa gtc cgc gag 
Ala lie Ala Glu Leu Arg Asp Glu Val Arg Glu 
135 140 



tgg tgc gat ate cag 
Trp Cys Asp lie Gin 
145 



547 



att gtc gcc ttc ccg caa aat ggc att tac gcc tac gaa ggt ggc cag 
lie Val Ala Phe Pro Gin Asn Gly lie Tyr Ala Tyr Glu Gly Gly Gin 
150 155 160 165 



595 



aag eta ate tea gat gca atg tct gca ggt gca gat gtc. gtt ggt ggc 
Lys Leu lie Ser Asp Ala Met Ser Ala Gly Ala Asp Val Val Gly Gly 
170 175 180 



643 
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atc cca cac ctt gaa ccc acc cga gac gat ggc gtc gag teg gtg aaa 691 
lie Pro His Leu Glu Pro Thr Arg Asp Asp Gly Val Glu Ser Val Lys 
185 190 195 

tgg ctg ttc gac ctt gca gag aag cac tea gec ccc ate gat ate cac 739 
Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala Pro lie Asp lie His 
200 205 210 

act gat gaa att gac gat cca cat tec cga ttt gtc gaa gtc etc gec 787 
Thr Asp Glu lie Asp Asp Pro His Ser Arg Phe Val Glu Val Leu Ala 
215 220 225 

gca gaa gee gca aaa cgt gac atg ggc gca caa acc gtg gtg tct cat 83 5 
Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin Thr Val Val Ser His 
230 235 240 245 

tct gtg gcg atg gee tat tac tea cct ggc tac atg gcg cga ctt tta 883 
Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr Met Ala Arg Leu Leu 
250 255 260 

ccc aag etc gca gca tea aag gtt cgt ttt gca gta tgc ccc aat gaa 931 
Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala Val Cys Pro Asn Glu 
265 270 275 

aac etc cat ctg caa gga ctt ggt ttc caa gga ccc gtc ccc cga ggt 979 
Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly Pro Val Pro Arg Gly 
280 285 290 

gtt gca ccg gta aag caa ctt acc gaa tgg gga att cca gta agt ttt 1027 
Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly lie Pro Val Ser Phe 
295 300 305 

tgc cag gac tea etc aat gac ccc ttc tac ccc atg ggc gat gga gat 1075 
Cys Gin Asp Ser Leu Asn Asp Pro Phe Tyr Pro Met Gly Asp Gly Asp 
310 315 320 325 

eta etc cgc att etc gat tct gga tta cac gtg tec cac atg etc aca 1123 
Leu Leu Arg lie Leu Asp Ser Gly Leu His Val Ser His Met Leu Thr 
330 335 340 

gec age cac ttg aag aat gca eta teg ttc ate acc acc aat cca gee 1171 
Ala Ser His Leu Lys Asn Ala Leu Ser Phe lie Thr Thr Asn Pro Ala 
345 350 355 

gga aac eta ggc ctg gac aat tac gac att gca gaa aac tec ccg gcg 1219 
Gly Asn Leu Gly Leu Asp Asn Tyr Asp lie Ala Glu Asn Ser Pro Ala 
360 365 370 

aac ctg ctg gtt ctt gat gcg age age gag aag gaa get gta cag aga 1267 
Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys Glu Ala Val Gin Arg 
375 380 385 

aaa get tec gta ctt ttg age ate cac cgc ggc aaa aag gtg etc tec 1315 
Lys Ala Ser Val Leu Leu Ser lie His Arg Gly Lys Lys Val Leu Ser 
390 395 400 405 

agg gag ccc gaa cag gtg gac tgg aac ate taacagccca gttgggcctc 1365 
Arg Glu Pro Glu Gin Val Asp Trp Asn lie 
410 415 
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ctt 1368 



<210> 1010 
<211> 415 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1010 

Val Arg lie Thr Asn Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp 
15 10 15 

lie Thr lie Glu Gly Glu Lys lie Ser Ser lie Thr Pro Ser Ser lie 
20 25 30 

Arg Ser Glu Glu Asp His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg 
35 40 45 

Leu Val Ala Pro Gin Phe Ala Glu Ala His lie His Leu Asp Tyr Ala 
50 55 60 

Asn Thr Ala Gly lie Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu 
65 70 75 80 

Ala lie Glu lie Trp Ala Asp Arg Lys Thr Gin Gly Phe His lie Lys 
85 90 95 

Glu Asp lie Lys Ala Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu 
100 105 110 

His Gly Val Gly Phe lie Arg Thr His Val Asp Val Thr Asp Pro Thr 
115 120 125 

Phe Ala Gly Phe Glu Ala lie Ala Glu Leu Arg Asp Glu Val Arg Glu 
130 135 140 

Trp Cys Asp lie Gin lie Val Ala Phe Pro Gin Asn Gly lie Tyr Ala 
145 150 155 160 

Tyr Glu Gly Gly Gin Lys Leu lie Ser Asp Ala Met Ser Ala Gly Ala 
165 170 175 

Asp Val Val Gly Gly lie Pro His Leu Glu Pro Thr Arg Asp Asp Gly 
180 185 190 

Val Glu Ser Val Lys Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala 
195 200 205 

Pro lie Asp lie His Thr Asp Glu lie Asp Asp Pro His Ser Arg Phe 
210 215 220 

Val Glu Val Leu Ala Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin 
225 230 235 240 

Thr Val Val Ser His Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr 
245 250 255 

Met Ala Arg Leu Leu Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala 
260 265 270 



Val Cys Pro Asn Glu Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly 
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275 

Pro Val Pro Arg 
290 

lie Pro Val Ser 
305 

Met Gly Asp Gly 



Ser His Met Leu 
340 

Thr Thr Asn Pro 
355 

Glu Asn Ser Pro 
370 

Glu Ala Val Gin 
385 

Lys Lys Val Leu 



280 

Gly Val Ala Pro 
295 

Phe Cys Gin Asp 
310 

Asp Leu Leu Arg 
325 

Thr Ala Ser His 



Ala Gly Asn Leu 
360 

Ala Asn Leu Leu 
375 

Arg Lys Ala Ser 
390 

Ser Arg Glu Pro 
405 



Val Lys Gin Leu 
300 

Ser Leu Asn Asp 
315 

lie Leu Asp Ser 
330 

Leu Lys Asn Ala 
345 

Gly Leu Asp Asn 



Val. Leu Asp Ala 
380 

Val Leu Leu Ser 
395 

Glu Gin Val Asp 
410 



285 

Thr Glu Trp Gly 



Pro Phe Tyr Pro 
320 

Gly Leu His Val 
335 

Leu Ser Phe lie 
350 

Tyr Asp lie Ala 
365 

Ser Ser Glu Lys 



He His Arg Gly 
400 

Trp Asn He 
415 



<210> 1011 
<211> 580 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> RXN03004 

<400> 1011 

gctagcacga taaaaatcag cgccagcacc acgcgcccca ggaacctcat cgcagcaacc 60 



cgtggcccaa ccctgaacgc tgaacgctac actggttgac gtg ctt ctt tea gat 

Val Leu Leu Ser Asp 
1 5 



115 



cgt gac att cgt aaa tea att gac gca ggc gac ttg gga att gaa cct 
Arg Asp He Arg Lys Ser He Asp Ala Gly Asp Leu Gly He Glu Pro 
10 15 20 



163 



ttc gac get gag ctg att cag ccg teg agt gtc gat gtc cgc atg gac 
Phe Asp Ala Glu Leu He Gin Pro Ser Ser Val Asp Val Arg Met Asp 
25 30 35 



211 



cgc tac ttc egg gtt ttc aat aac tct aag tac ace cac att gac cct 
Arg Tyr Phe Arg Val Phe Asn Asn Ser Lys Tyr Thr His He Asp Pro 
40 45 50 



259 



aag ttg aat cag gat gag ctg acc age ctt gtt gag gtt gag gac ggc 
Lys Leu Asn Gin Asp Glu Leu Thr Ser Leu Val Glu Val Glu Asp Gly 
55 60 65 



307 



gag ggc ttt gtg ctg cat ccg ggt gag ttt gtg ctg gcg tec acg ctg 



355 
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Glu Gly Phe Val Leu His Pro Gly Glu Phe Val Leu Ala Ser Thr Leu 
70 75 80 85 

gaa aag ttc act ttg cct gcg cat ctg get ggt cgt ttg gag ggt aag 403 
Glu Lys Phe Thr Leu Pro Ala His Leu Ala Gly Arg Leu Glu Gly Lys 
90 95 100 

teg tct ctt ggt cgt ctt ggc ttg ttg acg cac tct act get ggt ttc 451 
Ser Ser Leu Gly Arg Leu Gly Leu Leu Thr His Ser Thr Ala Gly Phe 
105 110 115 

att gat cct ggt ttt agt ggt tac ate acg ttg gag ttg tec aat gtg 499 
lie Asp Pro Gly Phe Ser Gly Tyr lie Thr Leu Glu Leu Ser Asn Val 
120 125 130 

get aat ctg ccg ate acg ttg tgg ccg ggt atg aag gtg ggg cag ctg 547 
Ala Asn Leu Pro lie Thr Leu Trp Pro Gly Met Lys Val Gly Gin Leu 
135 140 145 

get ttg ttc cag atg agt tec cct gcg gag act 580 
Ala Leu Phe Gin Met Ser Ser Pro Ala Glu Thr 
150 155 160 



<210> 1012 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1012 

Val Leu Leu Ser Asp Arg Asp lie Arg Lys Ser lie Asp Ala Gly Asp 
15 10 15 

Leu Gly lie Glu Pro Phe Asp Ala Glu Leu lie Gin Pro Ser Ser Val 
20 25 30 

Asp Val Arg Met Asp Arg Tyr Phe Arg Val Phe Asn Asn Ser Lys Tyr 
35 40 45 

Thr His lie Asp Pro Lys Leu Asn Gin Asp Glu Leu Thr Ser Leu Val 
50 55 60 

Glu Val Glu Asp Gly Glu Gly Phe Val Leu His Pro Gly Glu Phe Val 
65 70 75 80 

Leu Ala Ser Thr Leu Glu Lys Phe Thr Leu Pro Ala His Leu Ala Gly 
85 90 95 

Arg Leu Glu Gly Lys Ser Ser Leu Gly Arg Leu Gly Leu Leu Thr His 
100 105 110 

Ser Thr Ala Gly Phe lie Asp Pro Gly Phe Ser Gly Tyr lie Thr Leu 
115 120 125 

Glu Leu Ser Asn Val Ala Asn Leu Pro lie Thr Leu Trp Pro Gly Met 
130 135 140 



Lys Val Gly Gin Leu Ala Leu Phe Gin Met Ser Ser Pro Ala Glu Thr 
145 150 155 160 
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<210> 1013 
<211> 225 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (202) 

<223> RXN03137 

<400> 1013 

cggcgagttc atttggactg gcggcgactg ccacatttat gacaaccaca aggaacaggt 60 



cgcggagcag ctgagccgat aagctcgccc ctaccccacc ttg gag etc aac aag 

Leu Glu Leu Asn Lys 
1 5 



115 



gca gcg tac atg ttt gag tac age ttc gat gac ate ace gtg tec ggc 
Ala Ala Tyr Met Phe Glu Tyr Ser Phe Asp Asp lie Thr Val Ser Gly 
10 15 20 



163 



tac gat cca cac cca ttg ate cgc ggc aag gtc gec gta tgatcggtgc 
Tyr Asp Pro His Pro Leu lie Arg Gly Lys Val Ala Val 
25 30 



212 



gatttgggca caa 



225 



<210> 1014 
<211> 34 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1014 

Leu Glu Leu Asn Lys Ala Ala Tyr Met Phe Glu Tyr Ser Phe Asp Asp 
1 5 10 15 

lie Thr Val Ser Gly Tyr Asp Pro His Pro Leu lie Arg Gly Lys Val 
20 25 30 

Ala Val 



<210> 1015 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXN03171 

<400> 1015 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 60 



eggtcttett ctgggcggca atgatttaac atgtgaagct atg gac ate acc ate 115 
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Met Asp lie Thr lie 

1 5 

gtc aac cac cca etc gtt get age cgc eta ace ctg ttg cgc gac gag 163 

Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 
10 15 20 

cgc age gac aac gca get ttc cgt gca gca gee aac gac etc ggc gee 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 

atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 259 

Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 

acc aaa acc ccc gtt gee atg get gaa ggt act cgc ctg aag cag cca 307 

Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 

ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 355 

Pro lie lie Val Pro lie lie Arg Ala Gly Leu Gly Met lie Asp Pro 

70 75 80 85 

gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gee 403 

Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly Phe lie Gly Leu Ala 
90 95 100 

cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 

Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 110 115 

cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gee 499 

Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 547 

Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu Leu Ala Asp Arg Gly 
135 140 145 

gee acc gac ate acc gee ate tgc atg gtt tct gcg cag cca ggt 'gtg 595 

Ala Thr Asp lie Thr Ala lie Cys Met Val Ser Ala Gin Pro Gly Val 

150 155 160 165 

gac gca ttg gcg gaa tct 613 
Asp Ala Leu Ala Glu Ser 
170 



<210> 1016 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1016 

Met Asp lie Thr lie Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu 
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35 

Val Glu His Phe 
50 

Arg Leu Lys Gin 
65 

Gly Met lie Asp 



Phe lie Gly Leu 
100 

Leu Glu Ala Leu 
115 

Asp Pro Met Leu 
130 

Leu Ala Asp Arg 
145 

Ala Gin Pro Gly 



40 

Asp Thr Lys Thr 
55 

Pro Pro lie lie 
70 

Pro Ala Leu Ser 
85 

Ala Arg Asp Glu 



Pro Gin Asp Leu 
120 

Ala Thr Gly Gly 
135 

Gly Ala Thr Asp 
150 

Val Asp Ala Leu 
165 



Pro Val Ala Met 
60 

Val Pro lie lie 
75 

Met lie Pro Asp 
90 

Glu Thr His Glu 
105 

Ser Asn Gin Pro 



Ser Leu Leu His 
140 

lie Thr Ala lie 
155 

Ala Glu Ser 
170 



45 

Ala Glu Gly Thr 



Arg Ala Gly Leu 
80 

Ala Gin Val Gly 
95 

Pro Val Pro Tyr 
110 

Val Phe Leu Val 
125 

Ala lie Arg Leu 



Cys Met Val Ser 
160 



<210> 1017 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> FRXA02857 

<400> 1017 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 60 

cggtcttctt ctgggcggca atgatttaac atgtgaagct atg gac ate acc ate 115 

Met Asp lie Thr lie 
1 5 

gtc aac cac cca etc gtt get age cgc eta acc ctg ttg cgc gac gag 163 
Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 
10 15 20 

cgc age gac aac gca get ttc cgt gca gca gec aac gac etc ggc gee 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 

atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 259 
Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 

acc aaa acc ccc gtt gec atg get gaa ggt act cgc ctg aag cag cca 307 
Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 



ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 



355 
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Pro lie lie Val Pro lie lie Arg Ala Gly Leu Gly Met lie Asp Pro 
70 75 80 85 

gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gec 403 
Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly Phe lie Gly Leu Ala 
90 95 100 

cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 110 115 

cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gee 499 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 547 
Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu Leu Ala Asp Arg. Gly 
135 140 145 

gee acc gac ate acc gee ate tgc atg gtt tct gcg cag cca ggt gtg 595 
Ala Thr Asp lie Thr Ala lie Cys Met Val Ser Ala Gin Pro Gly Val 
150 * 155 160 165 

gac gca ttg gcg gaa tct 613 
Asp Ala Leu Ala Glu Ser 
170 



<210> 1018 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1018 

Met Asp lie Thr lie Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu 
35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 55 60 

Arg Leu Lys Gin Pro Pro lie lie Val Pro lie lie Arg Ala Gly Leu 
65 70 75 80 

Gly Met lie Asp Pro Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly 
85 90 95 

Phe lie Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 110 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 



Asp Pro Met Leu Ala Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu 
130 135 140 
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Leu Ala Asp Arg Gly Ala Thr Asp lie Thr Ala lie Cys Met Val Ser 
145 150 155 160 

Ala Gin Pro Gly Val Asp Ala Leu Ala Glu Ser 
165 170 



<210> 1019 
<211> 678 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (655) 

<223> RXA02771 

<400> 1019 

gtttgtgata gatcgcacag tcggtaacgt tgttgttaat acagacctag ccggtatcgg 60 

atggaacatg gaccgttggt ccagaagtga ggaataagta gtg age gaa caa get 115 

Val Ser Glu Gin Ala 
1 5 

eta age acc ttc gac agg gca cgt gag gee ctg gac aag aaa acc cga 163 
Leu Ser Thr Phe Asp Arg Ala Arg Glu Ala Leu Asp Lys Lys Thr Arg 
10 15 20 

tat gtg cag gat ttc cca gaa aaa ggt gtg ctt ttt gaa gac etc acc 211 
Tyr Val Gin Asp Phe Pro Glu Lys Gly Val Leu Phe Glu Asp Leu Thr 
25 30 35 

ccg gtg ttg ggc gat gca gaa tea ttt gtg gec gtg gtg gac gec atg 259 
Pro Val Leu Gly Asp Ala Glu Ser Phe Val Ala Val Val Asp Ala Met 
40 45 50 

get gaa get gca gaa aaa ctg aat gca gaa ate ate ggt ggc ttg gat 3 07 
Ala Glu Ala Ala Glu Lys Leu Asn Ala Glu lie lie Gly Gly Leu Asp 
55 60 65 

gcg cga gga ttc etc etc gga tct get gtc get tac aaa etc ggc eta 355 
Ala Arg Gly Phe Leu Leu Gly Ser Ala Val Ala Tyr Lys Leu Gly Leu 
70 75 80 85 

ggt gtg ctg get ate cgc aag aag gga aag etc ccc cca cct gtg gtg 403 
Gly Val Leu Ala lie Arg Lys Lys Gly Lys Leu Pro Pro Pro Val Val 
90 95 100 

acc cag gag tat gaa ctt gaa tac ggc act gca gca etc gag ctg ccc 451 
Thr Gin Glu Tyr Glu Leu Glu Tyr Gly Thr Ala Ala Leu Glu Leu Pro 
105 110 115 

agt gaa gga ate gac att get ggt aaa aac ate gtt ttg ate gac gat 499 
Ser Glu Gly lie Asp lie Ala Gly Lys Asn lie Val Leu lie Asp Asp 
120 125 130 

gtg ctg gca acc ggc ggc acc ttg ggc get gca cgt aaa eta att gaa 547 
Val Leu Ala Thr Gly Gly Thr Leu Gly Ala Ala Arg Lys Leu lie Glu 
135 140 145 



teg tgt gac gga cat gtt tec gga tat gtt ctt gee att gag gtc cca 



595 
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Ser Cys Asp Gly His Val Ser Gly Tyr Val Leu Ala lie Glu Val Pro 
150 155 160 165 

ggc etc ggc ggt agg gat aat ctt ggt gat agg ccc gtc att gtg gtc 643 
Gly Leu Gly Gly Arg Asp Asn Leu Gly Asp Arg Pro Val lie Val Val 
170 175 180 

aga gat cct cag tagaaggatc gaaagaaagg egg 678 
Arg Asp Pro Gin 
185 



<210> 1020 
<211> 185 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1020 

Val Ser Glu Gin Ala Leu Ser Thr Phe Asp Arg Ala Arg Glu Ala Leu 
15 10 15 

Asp Lys Lys Thr Arg Tyr Val Gin Asp Phe Pro Glu Lys Gly Val Leu 
20 25 30 

Phe Glu Asp Leu Thr Pro Val Leu Gly Asp Ala Glu Ser Phe Val Ala 
35 40 45 

Val Val Asp Ala Met Ala Glu Ala Ala Glu Lys Leu Asn Ala Glu lie 
50 55 60 

lie Gly Gly Leu Asp Ala Arg Gly Phe Leu Leu Gly Ser Ala Val Ala 
65 70 75 80 

Tyr Lys Leu Gly Leu Gly Val Leu Ala lie Arg Lys Lys Gly Lys Leu 
85 90 95 

Pro Pro Pro Val Val Thr Gin Glu Tyr Glu Leu Glu Tyr Gly Thr Ala 
100 105 110 

Ala Leu Glu Leu Pro Ser Glu Gly lie Asp lie Ala Gly Lys Asn lie 
115 120 125 

Val Leu lie Asp Asp Val Leu Ala Thr Gly Gly Thr Leu Gly Ala Ala 
130 135 140 

Arg Lys Leu lie Glu Ser Cys Asp Gly His Val Ser Gly Tyr Val Leu 
145 150 155 160 

Ala lie Glu Val Pro Gly Leu Gly Gly Arg Asp Asn Leu Gly Asp Arg 
165 170 175 

Pro Val lie Val Val Arg Asp Pro Gin 
180 185 



<210> 1021 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (700) 

<223> RXA01512 

<400> 1021 

gggtaaaagc gataatggaa ggttggaagt ggtgcggcaa agtggcaagc ttaagatcac 60 

tgattgacac ctgaatctac aacacaaggg gaacgcgacg atg age aac aac gta 115 

Met Ser Asn Asn Val 

1 5 

gaa atg gec gac cac aaa gat etc aat gtt cca gec aac cca tac ggc 163 

Glu Met Ala Asp His Lys Asp Leu Asn Val Pro Ala Asn Pro Tyr Gly 

10 15 20 

acc gac att gaa tea gta ttg ate age gaa gag aag etc aag cag cgc 211 
Thr Asp lie Glu Ser Val Leu lie Ser Glu Glu Lys Leu Lys Gin Arg 
25 30 35 

ate gee gaa atg gee aag cgc gtc tec gaa gag ttc aaa gac gec gaa 259 
lie Ala Glu Met Ala Lys Arg Val Ser Glu Glu Phe Lys Asp Ala Glu 
40 45 50 

gaa gac etc ate ctg gtg tgc gtg etc aag ggc gcg ttc tac ttc ctg 307 
Glu Asp Leu lie Leu Val Cys Val Leu Lys Gly Ala Phe Tyr Phe Leu 
55 60 65 

gca gat ttc tec cgc atg etc gac ate ccc acc cag tec gag ttc atg 355 
Ala Asp Phe Ser Arg Met Leu Asp lie Pro Thr Gin Ser Glu Phe Met 
70 75 80 85 

gcg gtg tec tct tac gga aac tec acc tec tct tea ggc gtg gtg cgc 403 
Ala Val Ser Ser Tyr Gly Asn Ser Thr Ser Ser Ser Gly Val Val Arg 
90 95 100 

ate etc aag gac ctg gac aag gaa att gaa ggc cgc gac gtt ttg ate 451 
lie Leu Lys Asp Leu Asp Lys Glu lie Glu Gly Arg Asp Val Leu lie 
105 110 115 

gtg gaa gac ate ate gat tec gga ctg acc ctg tec tgg ctg atg cgc 499 
Val Glu Asp lie lie Asp Ser Gly Leu Thr Leu Ser Trp Leu Met Arg 
120 125 130 

aac ctg aaa aac cgc aac cct aag tec etc aac gtg ate acc ttg ctg 547 
Asn Leu Lys Asn Arg Asn Pro Lys Ser Leu Asn Val lie Thr Leu Leu 
135 140 145 

cgt aag cca gag cgc ctg acc acc aac ate gac atg ttc gac att gga 595 
Arg Lys Pro Glu Arg Leu Thr Thr Asn lie Asp Met Phe Asp lie Gly 
150 155 160 165 

ttt gat att cca aat gag ttt gtt gtg ggc tac gga ctt gat ttc gca 643 
Phe Asp lie Pro Asn Glu Phe Val Val Gly Tyr Gly Leu Asp Phe Ala 
170 175 180 

gaa cgc tac cgc gac ctg cca tat gtg ggc acc etc gag cct cac gtg 691 
Glu Arg Tyr Arg Asp Leu Pro Tyr Val Gly Thr Leu Glu Pro His Val 
185 190 195 



tac tec gac tagtaatcaa aagtgcgaaa gag % 
Tyr Ser Asp , a 



723 
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200 



<210> 1022 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1022 

Met Ser Asn Asn Val Glu Met Ala Asp His Lys Asp Leu Asn Val Pro 
15 10 15 

Ala Asn Pro Tyr Gly Thr Asp lie Glu Ser Val Leu lie Ser Glu Glu 
20 25 30 

Lys Leu Lys Gin Arg lie Ala Glu Met Ala Lys Arg Val Ser Glu Glu 
35 40 45 

Phe Lys Asp Ala Glu Glu Asp Leu lie Leu Val Cys Val Leu Lys Gly 
50 55 60 

Ala Phe Tyr Phe Leu Ala Asp Phe Ser Arg Met Leu Asp lie Pro Thr 
65 70 75 80 

Gin Ser Glu Phe Met Ala Val Ser Ser Tyr Gly Asn Ser Thr Ser Ser 
85 90 95 

Ser Gly Val Val Arg lie Leu Lys Asp Leu Asp Lys Glu lie Glu Gly 
100 105 110 

Arg Asp Val Leu lie Val Glu Asp lie lie Asp Ser Gly Leu Thr Leu 
115 120 125 

Ser Trp Leu Met Arg Asn Leu Lys Asn Arg Asn Pro Lys Ser Leu Asn 
130 135 140 

Val lie Thr Leu Leu Arg Lys Pro Glu Arg Leu Thr Thr Asn lie Asp 
145 150 155 160 

Met Phe Asp lie Gly Phe Asp lie Pro Asn Glu Phe Val Val Gly Tyr 
165 170 175 

Gly Leu Asp Phe Ala Glu Arg Tyr Arg Asp Leu Pro Tyr Val Gly Thr 
180 185 190 

Leu Glu Pro His Val Tyr Ser Asp 
195 200 



<210> 1023 
<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (574) 

<223> RXA02031 

<400> 1023 

tgcttgggcg ttaacgattc tatatatact tccctagaaa tcaagtgagc attcatctca 
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ttgcagaacg ttgaagcatc attgactagg atatgtagac atg aca gag gaa cgc 115 

Met Thr Glu Glu Arg 
1 5 

gag att ctg acc tat gag atg ttc gga aca gca atg egg gag ctg gec 163 
Glu lie Leu Thr Tyr Glu Met Phe Gly Thr Ala Met Arg Glu Leu Ala 
10 15 20 

caa gaa att att gat gac tac cag cca gat tgc gtg ctg tec att gcg 211 
Gin Glu lie lie Asp Asp Tyr Gin Pro Asp Cys Val Leu Ser lie Ala 
25 30 35 

cgt ggt ggt ctt eta ate ggt ggc gca ctt ggt tat gcg ctg ggt ate 259 
Arg Gly Gly Leu Leu lie Gly Gly Ala Leu Gly Tyr Ala Leu Gly lie 
40 45 50 

aag aat gta teg gtg ate aat gtg gag ttc tac acc gat att gga gag 3 07 
Lys Asn Val Ser Val lie Asn Val Glu Phe Tyr Thr Asp lie Gly Glu 
55 60 65 

cac ttg gag gag cca atg atg ctg cct cca act cca aaa get gtt gat 355 
His Leu Glu Glu Pro Met Met Leu Pro Pro Thr Pro Lys Ala Val Asp 
70 75 80 85 

etc teg gga atg cgt gtg etc gtc get gac gat gtc gcg gat acc gga 403 
Leu Ser Gly Met Arg Val Leu Val Ala Asp Asp Val Ala Asp Thr Gly 
90 95 100 

aag act ctt gag ttg gtc agg gac ttc ctg ggt gac caa gtt gtc gaa 451 
Lys Thr Leu Glu Leu Val Arg Asp Phe Leu Gly Asp Gin Val Val Glu 
105 110 115 

gtg cgc act gca gtg ate tat cac aag cca aac agt gtg ttt aag ccg 499 
Val Arg Thr Ala Val lie Tyr His Lys Pro Asn Ser Val Phe Lys Pro 
120 125 130 

gag tat gtg tgg cgt gag act gat aag tgg att aac ttc cca tgg tct 547 
Glu Tyr Val Trp Arg Glu Thr Asp Lys Trp lie Asn Phe Pro Trp Ser 
135 140 145 

acc ctg cct cca gtg gag cct tct aag taatttttca cccgtgaaag 594 
Thr Leu Pro Pro Val Glu Pro Ser Lys 
150 155 

tgc 597 



<210> 1024 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1024 

Met Thr Glu Glu Arg Glu lie Leu Thr Tyr Glu Met Phe Gly Thr Ala 
1 5 10 15 

Met Arg Glu Leu Ala Gin Glu lie lie Asp Asp Tyr Gin Pro Asp Cys 
20 25 30 

Val Leu Ser lie Ala Arg Gly Gly Leu Leu lie Gly Gly Ala Leu Gly 
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35 

Tyr Ala Leu Gly lie Lys 
50 

Thr Asp lie Gly Glu His 
65 70 

Pro Lys Ala Val Asp Leu 
85 

Val Ala Asp Thr Gly Lys 
100 

Asp Gin Val Val Glu Val 
115 

Ser Val Phe Lys Pro Glu 
130 

Asn Phe Pro Trp Ser Thr 
145 150 



40 

Asn Val Ser Val lie 
55 

Leu Glu Glu Pro Met 
75 

Ser Gly Met Arg Val 
90 

Thr Leu Glu Leu Val 
105 

Arg Thr Ala Val lie 
120 

Tyr Val Trp Arg Glu 
135 

Leu Pro Pro Val Glu 
155 



45 

Asn Val Glu Phe Tyr 
60 

Met Leu Pro Pro Thr 
80 

Leu Val Ala Asp Asp 
95 

Arg Asp Phe Leu Gly 
110 

Tyr His Lys Pro Asn 
125 

Thr Asp Lys Trp lie 
140 

Pro Ser Lys 



<210> 1025 
<211> 753 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (730) 

<223> RXA00981 

<400> 1025 

aaccaatggc tgggtactga tgtggtgatc agtgcccagt ttcttctttc tactagtgtc 60 

ggatagaagt acccccagtc cagaatgaag gtcaccacca atg tea gag aat ttg 115 

Met Ser Glu Asn Leu 
1 5 

cca gcg ccc gag aat etc ctg gac gec gag aga att cag atg ate aag 163 
Pro Ala Pro Glu Asn Leu Leu Asp Ala Glu Arg lie Gin Met lie Lys 
10 15 20 

aac ttc cgc aac gaa tta acg ggg ttc atg etc aac tac caa ttt ggc 211 
Asn Phe Arg Asn Glu Leu Thr Gly Phe Met Leu Asn Tyr Gin Phe Gly 
25 30 35 

att gat gag ate ctg acc aag ate aac ate ctg aaa act gaa ttc age 259 
lie Asp Glu lie Leu Thr Lys lie Asn lie Leu Lys Thr Glu Phe Ser 
40 45 50 

cag ctg cac gaa tac gca cct ate gag cac gta tct tea cga ttg aag 307 
Gin Leu His Glu Tyr Ala Pro lie Glu His Val Ser Ser Arg Leu Lys 
55 60 65 



aca cca gaa age ate gtc aaa aag gtc ate cga aaa gga gac gag etc 
Thr Pro Glu Ser lie Val Lys Lys Val lie Arg Lys Gly Asp Glu Leu 
70 75 80 85 



355 
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tcc etc gca get ate aaa gac aca gtg ttt gat ate gca ggc att cga 
Ser Leu Ala Ala lie Lys Asp Thr Val Phe Asp lie Ala Gly lie Arg 
90 95 100 



403 



ate gtc tgc agt ttc etc aaa gat gee tac gca ate gee gat atg ctg 
lie Val Cys Ser Phe Leu Lys Asp Ala Tyr Ala lie Ala Asp Met Leu 
105 110 115 



451 



ace aac caa aaa gac gtc acg gtc ate gag gee aaa gac tac ate get 
Thr Asn Gin Lys Asp Val Thr Val lie Glu Ala Lys Asp Tyr lie Ala 
120 125 130 



499 



aac cca aag ccg aac ggc tac aag agt ttg cac ctt ate etc caa gtg 
Asn Pro Lys Pro Asn Gly Tyr Lys Ser Leu His Leu lie Leu Gin Val 
135 140 145 



547 



cct gtc ttc ctg tct aac tec gtg gaa aag gtc aat gtt gaa gtc cag 
Pro Val Phe Leu Ser Asn Ser Val Glu Lys Val Asn Val Glu Val Gin 
150 155 160 165 



595 



ate cgc ace att gee atg gac ttc tgg gca age etc gag cac aaa ate 
lie Arg Thr lie Ala Met Asp Phe Trp Ala Ser Leu Glu His Lys lie 
170 175 180 



643 



tac tac aaa ttt gaa caa gaa gtt cct cag tea ate ctt gat gag etc 
Tyr Tyr Lys Phe Glu Gin Glu Val Pro Gin Ser lie Leu Asp Glu Leu 
185 190 195 



691 



agt gaa gat gga aag aat cca egg gga agt gaa gtc act taaacctcca 
Ser Glu Asp Gly Lys Asn Pro Arg Gly Ser Glu Val Thr 
200 205 210 



740 



gttgaaacca ctg 



753 



<210> 1026 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1026 

Met Ser Glu Asn Leu Pro Ala Pro Glu Asn Leu Leu Asp Ala Glu Arg 
15 10 15 

lie Gin Met lie Lys Asn Phe Arg Asn Glu Leu Thr Gly Phe Met Leu 
20 25 30 

Asn Tyr Gin Phe Gly lie Asp Glu lie Leu Thr Lys lie Asn lie Leu 
35 40 45 

Lys Thr Glu Phe Ser Gin Leu His Glu Tyr Ala Pro lie Glu His Val 
50 55 60 

Ser Ser Arg Leu Lys Thr Pro Glu Ser lie Val Lys Lys Val lie Arg 
65 70 75 80 

Lys Gly Asp Glu Leu Ser Leu Ala Ala lie Lys Asp Thr Val Phe Asp 
85 90 95 



lie Ala Gly lie Arg lie Val Cys Ser Phe Leu Lys Asp Ala Tyr Ala 
100 105 110 
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Ile Ala Asp Met 
115 

Lys Asp Tyr lie 
130 

Leu lie Leu Gin 
145 

Asn Val Glu Val 



Leu Glu His Lys 
180 

lie Leu Asp Glu 
195 



Leu Thr Asn Gin 
120 

Ala Asn Pro Lys 
135 

Val Pro Val Phe 
150 

Gin lie Arg Thr 
165 

lie Tyr Tyr Lys 



Leu Ser Glu Asp 
200 



Lys Asp Val Thr 



Pro Asn Gly Tyr 
140 

Leu Ser Asn Ser 
155 

lie Ala Met Asp 
170 

Phe Glu Gin Glu 
185 

Gly Lys Asn Pro 



Val lie Glu Ala 
125 

Lys Ser Leu His 



Val Glu Lys Val 
160 

Phe Trp Ala Ser 
175 

Val Pro Gin Ser 
190 

Arg Gly Ser Glu 
205 



Val Thr 
210 



<210> 1027 
<211> 1158 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1135) 
<223> RXN02772 

<400> 1027 

tgaggtccca ggcctcggcg gtagggataa tcttggtgat aggcccgtca ttgtggtcag 60 

agatcctcag tagaaggatc gaaagaaagg cggcaggaaa atg agt ctg gag cgc 115 

Met Ser Leu Glu Arg 
1 5 

aac aca caa aaa tct tec atg ggt gtg cga age atg tea gec agg ctt 163 
Asn Thr Gin Lys Ser Ser Met Gly Val Arg Ser Met Ser Ala Arg Leu 
10 15 20 

gee cgc age etc aca gga aac cgc gtt cgc ace aac cct gtg ctg gat 211 
Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr Asn Pro Val Leu Asp 
25 30 35 

ccg ctg ctg age ate cac egg caa ttt cac cca cgc gee gac gta caa 259 
Pro Leu Leu Ser lie His Arg Gin Phe His Pro Arg Ala Asp Val Gin 
40 45 50 

gtg ttg gaa cgt gca tat gac ace gcg gaa cgt ctt cat gat ggt gtg 307 
Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg Leu His Asp Gly Val 
55 60 65 

att cga aaa teg ggc gat ccg tat att acc cac ccg ttg get gtc gee 355 
lie Arg Lys Ser Gly Asp Pro Tyr lie Thr His Pro Leu Ala Val Ala 
70 75 80 85 



acc ate gee gcg gaa ate ggc atg gac acc acc acg etc gtc gca gee 



403 
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Thr lie Ala Ala Glu lie Gly Met Asp Thr Thr Thr Leu Val Ala Ala 
90 95 100 

ttg ttg cat gac acg gtg gaa gac acc gac tac tct ttg gac gat etc 451 
Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr Ser Leu Asp Asp Leu 
105 110 115 

acc cga gat ttc gga gaa gaa gtt gec agg ctt gtc gac ggt gtc acc 499 
Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu Val Asp Gly Val Thr 
120 125 130 

aag etc gac aaa gtc gca eta ggt get gee gcg gag gee gaa acg att 547 
Lys Leu Asp Lys Val Ala . Leu Gly Ala Ala Ala Glu Ala Glu Thr lie 
135 140 145 

cgc aaa atg ate gtc gec atg age cag gac ccc cgc gtg ctg gtg att 595 
Arg Lys Met lie Val Ala Met Ser Gin Asp Pro Arg Val Leu Val lie 
150 155 *160 165 

aaa gtg gee gac cgt ttg cac aat atg cgc acc atg egg ttc ctg ccg 643 
Lys Val Ala Asp Arg Leu His Asn Met Arg Thr Met Arg Phe Leu Pro 
170 175 180 

ccg gaa aag caa get aaa aaa gca cgc caa acc ctt gaa gtg att get 691 
Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr Leu Glu Val lie Ala 
185 190 195 

cct ttg gca cac cgc ctg ggc atg gee age gtg aaa tgg gaa ttg gaa 739 
Pro Leu Ala His Arg Leu Gly Met Ala Ser Val Lys Trp Glu Leu Glu 
200 205 210 

gat eta tec ttt gec att ttg tac ccc aag aag tac gaa gag ate gtg 787 
Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys Tyr Glu Glu lie Val 
215 220 225 

cgt ctt gtt gee gac cgc gcg ccc tct aga gac egg tac etc aaa gaa 835 
Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp Arg Tyr Leu Lys Glu 
230 235 240 * 245 

att att gat caa gtc acc ggt ggc ttg cgc gaa aac aac ate gcg gca 883 
lie lie Asp Gin Val Thr Gly Gly Leu Arg Glu Asn Asn lie Ala Ala 
250 255 260 

gaa gtg ctt ggt cga cca aag cac tac tgg tct ate tat caa aag atg 931 
Glu Val Leu Gly Arg Pro Lys His Tyr Trp Ser lie Tyr Gin Lys Met 
265 270 275 

ate gtt cgc . ggt cgt gat ttt gac gat att ttt gat ctt gtt ggc ate 979 
lie Val Arg Gly Arg Asp Phe Asp Asp lie Phe Asp Leu Val Gly lie 
280 285 290 

cgc ate ctg gta gac aac gtg aac aac tgt gta cgc cgc cat egg tgt 1027 
Arg lie Leu Val Asp Asn Val Asn Asn Cys Val Arg Arg His Arg Cys 
295 300 305 

cgt gca etc cct gtt caa tgc tct gee tgg ccg att caa aga eta tat 1075 
Arg Ala Leu Pro Val Gin Cys Ser Ala Trp Pro lie Gin Arg Leu Tyr 
310 315 320 325 

ttc age ccc gcg ctt egg tgt eta cca ate cct gca cac cac cgt gat 1123 
Phe Ser Pro Ala Leu Arg Cys Leu Pro lie Pro Ala His His Arg Asp 
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330 335 340 

ggg acc tgg egg taagcctctg gaagttcagg cac 1158 
Gly Thr Trp Arg 
345 



<210> 1028 
<211> 345 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1028 

Met Ser Leu Glu Arg Asn Thr Gin Lys Ser Ser Met Gly Val Arg Ser 
15 10 15 

Met Ser Ala Arg Leu Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr 
20 25 30 

Asn Pro Val Leu Asp Pro Leu Leu Ser lie His Arg Gin Phe His Pro 
35 40 45 

Arg Ala Asp Val Gin Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg 
50 55 60 

Leu His Asp Gly Val lie Arg Lys Ser Gly Asp Pro Tyr lie Thr His 
65 70 75 80 

Pro Leu Ala Val Ala Thr lie Ala Ala Glu lie Gly Met Asp Thr Thr 
85 90 95 

Thr Leu Val Ala Ala Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr 
100 105 110 

Ser Leu Asp Asp Leu Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu 
115 120 125 

Val Asp Gly Val Thr Lys Leu Asp Lys Val Ala Leu Gly Ala Ala Ala 
130 135 140 

Glu Ala Glu Thr lie Arg Lys Met lie Val Ala Met Ser Gin Asp Pro 
145 150 155 160 

Arg Val Leu Val lie Lys Val Ala Asp Arg Leu His Asn Met Arg Thr 
165 170 175 

Met Arg Phe Leu Pro Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr 
180 185 190 

Leu Glu Val lie Ala Pro Leu Ala His Arg Leu Gly Met Ala Ser Val 
195 200 205 

Lys Trp Glu Leu Glu Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys 
210 215 220 

Tyr Glu Glu lie Val Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp 
225 230 235 240 

Arg Tyr Leu Lys Glu lie lie Asp Gin Val Thr Gly Gly Leu Arg Glu 
245 250 255 
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Asn Asn lie Ala 
260 

lie Tyr Gin Lys 
275 

Asp Leu Val Gly 
290 

Arg Arg His Arg 
305 

lie Gin Arg Leu 



Ala His His Arg 
340 



Ala Glu Val Leu 



Met lie Val Arg 
280 

lie Arg lie Leu 
295 

Cys Arg Ala Leu 
310 

Tyr Phe Ser Pro 
325 

Asp Gly Thr Trp 



Gly Arg Pro Lys 
265 

Gly Arg Asp Phe 



Val Asp Asn Val 
300 

Pro Val Gin Cys 
315 

Ala Leu Arg Cys 
330 

Arg 
345 



His Tyr Trp Ser 
270 

Asp Asp lie Phe 
285 

Asn Asn Cys Val 



Ser Ala Trp Pro 
320 

Leu Pro lie Pro 
335 



<210> 1029 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> FRXA02772 

<400> 1029 

cattgtggtc agagatcctc agtagaagga tcgaaagaaa ggcggcagga aaatgagtct 60 



ggagcgcaac acacaaaaat cttccatggg tgtgcgaagc atg tea gec agg ctt 

Met Ser Ala Arg Leu 
1 5 



115 



gec cgc age etc aca gga aac cgc gtt cgc ace aac cct gtg ctg gat 
Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr Asn Pro Val Leu Asp 
10 15 20 



163 



ccg ctg ctg age ate cac egg caa ttt cac cca cgc gee gac gta caa 
Pro Leu Leu Ser lie His Arg Gin Phe His Pro Arg Ala Asp Val Gin 
25 30 35 



211 



gtg ttg gaa cgt gca tat gac ace gcg gaa cgt ctt cat gat ggt gtg 
Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg Leu His Asp Gly Val 
40 45 50 



259 



att cga aaa teg ggc gat ccg tat att ace cac ccg ttg get gtc gec 
lie Arg Lys Ser Gly Asp Pro Tyr lie Thr His Pro Leu Ala Val Ala 
55 60 65 



307 



ace ate gec gcg gaa ate ggc atg gac ace ace acg etc gtc gca gee 
Thr He Ala Ala Glu He Gly Met Asp Thr Thr Thr Leu Val Ala Ala 
70 75 80 85 



355 



ttg ttg cat gac acg gtg gaa gac ace gac tac tct ttg gac gat etc 
Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr Ser Leu Asp Asp Leu 
90 95 100 



403 



ace cga gat ttc gga gaa gaa gtt gec agg ctt gtc gac ggt gtc ace 



451 
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Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu Val Asp Gly Val Thr 
105 110 115 

aag etc gac aaa gtc gca eta ggt get gee gcg gag gee gaa acg att 499 
Lys Leu Asp Lys Val Ala Leu Gly Ala Ala Ala Glu Ala Glu Thr lie 
120 125 130 

cgc aaa atg ate gtc gee atg age cag gac ccc cgc gtg ctg gtg att 547 
Arg Lys Met lie Val Ala Met Ser Gin Asp Pro Arg Val Leu Val lie 
135 140 145 

aaa gtg gee gac cgt ttg cac aat atg cgc ace atg egg ttc ctg ccg 595 
Lys Val Ala Asp Arg Leu His Asn Met Arg Thr Met Arg Phe Leu Pro 
150 155 160 165 

ccg gaa aag caa get aaa aaa gca cgc caa acc ctt gaa gtg att get 643 
Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr Leu Glu Val lie Ala 
170 175 180 

cct ttg gca cac cgc ctg ggc atg gee age gtg aaa tgg gaa ttg gaa 691 
Pro Leu Ala His Arg Leu Gly Met Ala Ser Val Lys Trp Glu Leu Glu 
185 190 195 

gat eta tec ttt gee att ttg tac ccc aag aag tac gaa gag ate gtg 739 
Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys Tyr Glu Glu lie Val 
200 205 210 

cgt ctt gtt gee gac cgc gcg ccc tct aga gac egg tac etc aaa gaa 787 
Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp Arg Tyr Leu Lys Glu 
215 220 225 

att att gat caa gtc acc ggt ggc ttg cgc gaa aac aac ate gcg gca 83 5 
lie lie Asp Gin Val Thr Gly Gly Leu Arg Glu Asn Asn lie Ala Ala 
230 235 240 245 

gaa gtg ctt ggt cgn ccn aag cac tct ggt ctt tct ttc aaa aga 880 
Glu Val Leu Gly Arg Pro Lys His Ser Gly Leu Ser Phe Lys Arg 
250 255 260 

tgatcgttcg eggtegtgat ttt 903 



<210> 1030 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1030 

Met Ser Ala Arg Leu Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr 
1 5 10 15. 

Asn Pro Val Leu Asp Pro Leu Leu Ser lie His Arg Gin Phe His Pro 
20 25 30 

Arg Ala Asp Val Gin Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg 
35 40 45 

Leu His Asp Gly Val lie Arg Lys Ser Gly Asp Pro Tyr lie Thr His 
50 55 60 

Pro Leu Ala Val Ala Thr lie Ala Ala Glu lie Gly Met Asp Thr Thr 
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65 70 75 80 

Thr Leu Val Ala Ala Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr 
85 90 95 

Ser Leu Asp Asp Leu Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu 
100 105 110 

Val Asp Gly Val Thr Lys Leu Asp Lys Val Ala Leu Gly Ala Ala Ala 
115 120 125 

Glu Ala Glu Thr lie Arg Lys Met lie Val Ala Met Ser Gin Asp Pro 
130 135 140 

Arg Val Leu Val lie Lys Val Ala Asp Arg Leu His Asn Met Arg Thr 
145 150 155 160 

Met Arg Phe Leu Pro Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr 
165 170 175 

Leu Glu Val lie Ala Pro Leu Ala His Arg Leu Gly Met Ala Ser Val 
180 185 190 

Lys Trp Glu Leu Glu Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys 
195 200 205 

Tyr Glu Glu lie Val Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp 
210 215 220 

Arg Tyr Leu Lys Glu lie lie Asp Gin Val Thr Gly Gly Leu Arg Glu 
225 230 235 240 

Asn Asn lie Ala Ala Glu Val Leu Gly Arg Pro Lys His Ser Gly Leu 
245 250 255 

Ser Phe Lys Arg 
260 



<210> 1031 
<211> 262 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (262) 

<223> FRXA02773 

<400> 1031 

tcaaagaaat tattgatcaa gtcaccggtg gcttgcgcga aaacaacatc gcggcagaag 60 

tgcttggtcg nccnaagcac tctggtcttt ctttcaaaag atg ate gtt cgc ggt 115 

Met lie Val Arg Gly 
1 5 

cgt gat ttt gac gat att ttt gat ctt gtt ggc ate cgc ntc ctg gna 163 
Arg Asp Phe Asp Asp lie Phe Asp Leu Val Gly lie Arg Xaa Leu Xaa 
10 15 20 



gac aac gtg aac aac tgg gta cgc cgc cnt egg tgt cgt gca etc con 



211 
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Asp Asn Val Asn Asn Trp Val Arg Arg Xaa Arg Cys Arg Ala Leu Pro 
25 30 35 

gtn caa tgc tct gnc tgg ncg ntt caa aga eta tat ttc age ccc gcg 259 
Val Gin Cys Ser Xaa Trp Xaa Xaa Gin Arg Leu Tyr Phe Ser Pro Ala 
40 45 50 

ctt 262 
Leu 



<210> 1032 
<211> 54 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1032 

Met lie Val Arg Gly Arg Asp Phe Asp Asp lie Phe Asp Leu Val Gly 
15 10 15 

lie Arg Xaa Leu Xaa Asp Asn Val Asn Asn Trp Val Arg Arg Xaa Arg 
20 25 30 

Cys Arg Ala Leu Pro Val Gin Cys Ser Xaa Trp Xaa Xaa Gin Arg Leu 
35 40 45 

Tyr Phe Ser Pro Ala Leu 
50 



<210> 1033 
<211> 654 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (631) 

<223> RXA01835 

<400> 1033 

tcaacatcta ttcctcctgc gatttgeatg ggatatatat taaaaattct agecgaaagt 60 

ttcctgcgtg aatacacttt ccccgcgcct tegcaaaget atg aat act gee gcg 115 

Met Asn Thr Ala Ala 
1 5 

tgg gca cac cgc cac cac gta cgc aaa ggc ggt gga att ccg tat gtc 163 
Trp Ala His Arg His His Val Arg Lys Gly Gly Gly lie Pro Tyr Val 
10 15 20 

age cat ctt tat tea gtg atg tac ttg ctg gec age gtc act aat gat 211 
Ser His Leu Tyr Ser Val Met Tyr Leu Leu Ala Ser Val Thr Asn Asp 
25 30 35 

gaa gat gtg etc ate gee ggg ctg etc cac gac acc etc gaa gac gta 259 
Glu Asp Val Leu lie Ala Gly Leu Leu His Asp Thr Leu Glu Asp Val 
40 45 50 



ccc gag gaa tac aat tct gec caa ctt gaa get gat ttt ggt ccg egg 



307 
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Pro Glu Glu Tyr Asn Ser Ala Gin Leu Glu Ala Asp Phe Gly Pro Arg 
55 60 65 

gtg cgc gag ttg gtg gaa gag etc acc aaa cag ccc tta aaa age tgg 355 
Val Arg Glu Leu Val Glu Glu Leu Thr Lys Gin Pro Leu Lys Ser Trp 
70 75 80 85 

aaa gcg cgt gec gac get tac etc ctg cac etc age gca ggt gee age 403 
Lys Ala Arg Ala Asp Ala Tyr Leu Leu His Leu Ser Ala Gly Ala Ser 
90 95 100 

tta gag get gtc tta ate tec acc gca gat aaa ctg cat aat etc atg 451 
Leu Glu Ala Val Leu lie Ser Thr Ala Asp Lys Leu His Asn Leu Met 
105 110 115 

tec ate ttg gat gac ctt gaa ata cac ggt gaa gat tta tgg caa cgc 499 
Ser lie Leu Asp Asp Leu Glu lie His Gly Glu Asp Leu Trp Gin Arg 
120 125 130 

ttt aac get ggc aaa gag cag caa ate tgg tgg tat age gag gtt tat 547 
Phe Asn Ala Gly Lys Glu Gin Gin lie Trp Trp Tyr Ser Glu Val Tyr 
135 140 145 

cag ata tct etc cag cgc tta ggg ttc aat gag ttg aat aaa caa ctg 595 
Gin lie Ser Leu Gin Arg Leu Gly Phe Asn Glu Leu Asn Lys Gin Leu 
150 155 160 165 

ggg ttg tgc gtc gaa aag etc tta aag caa age gee taggegcteg 641 
Gly Leu Cys Val Glu Lys Leu Leu Lys Gin Ser Ala 
170 175 

geggegtega taa 654 



<210> 1034 
<211> 177 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1034 

Met Asn Thr Ala Ala Trp Ala His Arg His His Val Arg Lys Gly Gly 
15 10 15 

Gly lie Pro Tyr Val Ser His Leu Tyr Ser Val Met Tyr Leu Leu Ala 
20 25 30 

Ser Val Thr Asn Asp Glu Asp Val Leu lie Ala Gly Leu Leu His Asp 
35 40 45 

Thr Leu Glu Asp Val Pro Glu Glu Tyr Asn Ser Ala Gin Leu Glu Ala 
50 55 60 

Asp Phe Gly Pro Arg Val Arg Glu Leu Val Glu Glu Leu Thr Lys Gin 
65 70 75 80 

Pro Leu Lys Ser Trp Lys Ala Arg Ala Asp Ala Tyr Leu Leu His Leu 
85 90 95 



Ser Ala Gly Ala Ser Leu Glu Ala Val Leu lie Ser Thr Ala Asp Lys 
100 105 110 
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Leu His Asn Leu Met Ser lie Leu Asp Asp Leu Glu lie His Gly Glu 
115 120 125 

Asp Leu Trp Gin Arg Phe Asn Ala Gly Lys Glu Gin Gin lie Trp Trp 
130 135 140 

Tyr Ser Glu Val Tyr Gin He Ser Leu Gin Arg Leu Gly Phe Asn Glu 
145 150 155 160 

Leu Asn Lys Gin Leu Gly Leu Cys Val Glu Lys Leu Leu Lys Gin Ser 
165 170 175 

Ala 



<210> 1035 
<211> 1395 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1372) 
<223> RXA01483 

<400> 1035 

gggtgcccga taaggtgaag catctttgcg cgcaatccaa ggtctgctgc gcccttcgcg 60 

gcgtgcacgc catgagcaac ttcggaggct gaaaaagtag atg tac ccc tat tec 115 

Met Tyr Pro Tyr Ser 

1 5 

gac gca gac get ttt cga cgc cag cct gag cgc gec aag tec age caa 163 

Asp Ala Asp Ala Phe Arg Arg Gin Pro Glu Arg Ala Lys Ser Ser Gin 
10 15 20 

ctg cgt acc age gee gta gac acc cgc age gcg ttc gee cgc gac egg 211 
Leu Arg Thr Ser Ala Val Asp Thr Arg Ser Ala Phe Ala Arg Asp Arg 
25 30 35 

get cgc gtg ctg cat tct get get ctt cga cgc etc gcg gat aaa acc 259 
Ala Arg Val Leu His Ser Ala Ala Leu Arg Arg Leu Ala Asp Lys Thr 
40 45 50 

caa gtg gtt ggc ccc aat gat ggt gat act ccg cgc acc egg ctg acg 3 07 
Gin Val Val Gly Pro Asn Asp Gly Asp Thr Pro Arg Thr Arg Leu Thr 
55 60 65 

cac tct ttg gaa gta get caa att gca egg gga ate gga get gga ctg 355 
His Ser Leu Glu Val Ala Gin He Ala Arg Gly He Gly Ala Gly Leu 
70 75 80 85 

gat ttg gat cct gat ctg tgc gat ctg gca ggg ctg tgc cat gac att 403 
Asp Leu Asp Pro Asp Leu Cys Asp Leu Ala Gly Leu Cys His Asp He 
90 95 100 



ggg cat ccg ccg tat gga cac aac ggt gaa aac gcg ttg aat gaa gtt 
Gly His Pro Pro Tyr Gly His Asn Gly Glu Asn Ala Leu Asn Glu Val 
105 110 115 



451 
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gct gcg gcc tgt gga gga ttt gag ggc aac gcc caa acc ttg cgt att 499 
Ala Ala Ala Cys Gly Gly Phe Glu Gly Asn Ala Gin Thr Leu Arg lie 
120 125 130 

etc acg cgt ctg gag cca aaa att gtc tct gat gag ggg gag age ttt 547 
Leu Thr Arg Leu Glu Pro Lys lie Val Ser Asp Glu Gly Glu Ser Phe 
135 140 145 

ggg ctg aac ttg teg egg get get ctt gat get gca tgt aag tat ccg 595 
Gly Leu Asn Leu Ser Arg Ala Ala Leu Asp Ala Ala Cys Lys Tyr Pro 
150 155 160 165 

tgg get aaa aca aat gcg gat ggc agt gtc aat aag aaa tac agt get 643 
Trp Ala Lys Thr Asn Ala Asp Gly Ser Val Asn Lys Lys Tyr Ser Ala 
170 175 180 

tat gac gag gac gca gaa ate etc get tgg att aga caa ggc cat gag 691 
Tyr Asp Glu Asp Ala Glu lie Leu Ala Trp lie Arg Gin Gly His Glu 
185 190 195 

gat ctt cgc cca ccg ate gaa gcg cag gtc atg gac ttt tct gat gac 739 
Asp Leu Arg Pro Pro lie Glu Ala Gin Val Met Asp Phe Ser Asp Asp 
200 205 210 

att gcc tac teg gtg cac gat gtg gaa gac ggt att gta tec ggg cgt 787 
lie Ala Tyr Ser Val His Asp Val Glu Asp Gly lie Val Ser Gly Arg 
215 220 225 

ate gac tta aaa gtg ctg tgg gac ctg gtt gaa tta gca get ttg gca 835 
lie Asp Leu Lys Val Leu Trp Asp Leu Val Glu Leu Ala Ala Leu Ala 
230 235 240 245 

gac aaa gga gca get get ttc gga ggt teg cct gca gag etc ate gag 883 
Asp Lys Gly Ala Ala Ala Phe Gly Gly Ser Pro Ala Glu Leu lie Glu 
250 255 260 

ggt gca gca teg ttg egg gaa ctt ccg gtg gtg get gcc get gcg gat 931 
Gly Ala Ala Ser Leu Arg Glu Leu Pro Val Val Ala Ala Ala Ala Asp 
265 270 275 

ttt gat ttc tea ctg cgt tec tac get gcg ctg aag gcg atg act tea 979 
Phe Asp Phe Ser Leu Arg Ser Tyr Ala Ala Leu Lys Ala Met Thr Ser 
280 285 290 

gaa eta gtg gga aga tac gtt ggc tct acc ate gag tea aca aag aaa 1027 
Glu Leu Val Gly Arg Tyr Val Gly Ser Thr lie Glu Ser Thr Lys Lys 
295 300 305 

aca cac get ggc att gat gtg gga' cgc atg cac ggc gat ttg ate att 1075 
Thr His Ala Gly lie Asp Val Gly Arg Met His Gly Asp Leu lie lie 
310 315 320 325 

cca gaa aca gcg gcc agt gaa gta aaa ctg etc aaa acg tta gcg gtt 1123 
Pro Glu Thr Ala Ala Ser Glu Val Lys Leu Leu Lys Thr Leu Ala Val 
330 335 340 

etc tac gtg atg gat gac cca ggg cac ctt gcg cgc caa aac agg caa 1171 
Leu Tyr Val Met Asp Asp Pro Gly His Leu Ala Arg Gin Asn Arg Gin 
345 350 355 

egg gat cgt ate ttc egg gtt ttt gac tac ctg gtg ctg ggg get ccg 1219 
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Arg Asp Arg lie Phe Arg Val Phe Asp Tyr Leu Val Leu Gly Ala Pro 
360 365 370 

gga teg ttg gat ccg atg tat cgc cag tgg ttt att gaa gcg gat tea 1267 
Gly Ser Leu Asp Pro Met Tyr Arg Gin Trp Phe lie Glu Ala Asp Ser 
375 380 385 

gaa teg gaa cag ate cgt gtg att gtt gat cag att gcg teg atg acg 1315 
Glu Ser Glu Gin lie Arg Val lie Val Asp Gin lie Ala Ser Met Thr 
390 395 400 405 

gag tct cgt ctg gaa cgc ctt gec egg aat get get gac ate tea gga 1363 
Glu Ser Arg Leu Glu Arg Leu Ala Arg Asn Ala Ala Asp lie Ser Gly 
410 415 420 

ttt ttg gga taattggtta gagcagcagt aag 1395 
Phe Leu Gly 



<210> 1036 
<211> 424 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1036 

Met Tyr Pro. Tyr Ser Asp Ala Asp Ala Phe Arg Arg Gin Pro Glu Arg 
15 10 15 

Ala Lys Ser Ser Gin Leu Arg Thr Ser Ala Val Asp Thr Arg Ser Ala 
20 25 30 

Phe Ala Arg Asp Arg Ala Arg Val Leu His Ser Ala Ala Leu Arg Arg 
35 40 45 

Leu Ala Asp Lys Thr Gin Val Val Gly Pro Asn Asp Gly Asp Thr Pro 
50 55 60 

Arg Thr Arg Leu Thr His Ser Leu Glu Val Ala Gin lie Ala Arg Gly 
65 70 75 80 

lie Gly Ala Gly Leu Asp Leu Asp Pro Asp Leu Cys Asp Leu Ala Gly 
85 90 95 

Leu Cys His Asp lie Gly His Pro Pro Tyr Gly His Asn Gly Glu Asn 
100 105 110 

Ala Leu Asn Glu Val Ala Ala Ala Cys Gly Gly Phe Glu Gly Asn Ala 
115 120 125 

Gin Thr Leu Arg lie Leu Thr Arg Leu Glu Pro Lys lie Val Ser Asp 
130 135 140 

Glu Gly Glu Ser Phe Gly Leu Asn Leu Ser Arg Ala Ala Leu Asp Ala 
145 150 155 160 

Ala Cys Lys Tyr Pro Trp Ala Lys Thr Asn Ala Asp Gly Ser Val Asn 
165 170 175 



Lys Lys Tyr Ser Ala Tyr Asp Glu Asp Ala Glu lie Leu Ala Trp lie 
180 185 190 
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Arg Gin Gly His Glu Asp Leu Arg Pro Pro lie Glu Ala Gin Val Met 
195 200 205 

Asp Phe Ser Asp Asp lie Ala Tyr Ser Val His Asp Val Glu Asp Gly 
210 215 220 

lie Val Ser Gly Arg lie Asp Leu Lys Val Leu Trp Asp Leu Val Glu 
225 230 235 240 

Leu Ala Ala Leu Ala Asp Lys Gly Ala Ala Ala Phe Gly Gly Ser Pro 
245 250 255 

Ala Glu Leu lie Glu Gly Ala Ala Ser Leu Arg Glu Leu Pro Val Val 
260 265 270 

Ala Ala Ala Ala Asp Phe Asp Phe Ser Leu Arg Ser Tyr Ala Ala Leu 
275 280 285 

Lys Ala Met Thr Ser Glu Leu Val Gly Arg Tyr Val Gly Ser Thr lie 
290 295 300 

Glu Ser Thr Lys Lys Thr His Ala Gly lie Asp Val Gly Arg Met His 
305 310 315 320 

Gly Asp Leu lie lie Pro Glu Thr Ala Ala Ser Glu Val Lys Leu Leu 
325 330 335 

Lys Thr Leu Ala Val Leu Tyr Val Met Asp Asp Pro Gly His Leu Ala 
340 345 350 

Arg Gin Asn Arg Gin Arg Asp Arg lie Phe Arg Val Phe Asp Tyr Leu 
355 360 365 

Val Leu Gly Ala Pro Gly Ser Leu Asp Pro Met Tyr Arg Gin Trp Phe 
370 375 380 

lie Glu Ala Asp Ser Glu Ser Glu Gin lie Arg Val lie Val Asp Gin 
385 390 395 400 

lie Ala Ser Met Thr Glu Ser Arg Leu Glu Arg Leu Ala Arg Asn Ala 
405 410 415 

Ala Asp lie Ser Gly Phe Leu Gly 
420 



<210> 1037 
<211> 1131 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1108) 
<223> RXN01027 

<400> 1037 

aatagatgga agtagttttt cattcactta tgtgcgcgtt tttaatctgg tttctaccaa 60 



gaactgtgtg caccacaacg cggaaggtga atcgcaccca atg gca aat aag aac 115 
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Met Ala Asn Lys Asn 
1 5 

aat aag cct cat gag gtg gac aaa gac caa gat tea gec atg ctg ate 163 
Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp Ser Ala Met Leu lie 
10 15 20 

aac ggt cgc ctg caa cag ate ccg gcg cgt ccc act gag gaa ttc acc 211 
Asn Gly Arg Leu Gin Gin lie Pro Ala Arg Pro Thr Glu Glu Phe Thr 
25 30 35 

cgc cca act ctt gca gca ggt gca gta ctg tgg cgc ggc gac ate acc 259 
Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp Arg Gly Asp lie Thr 
40 45 50 

aac ccg gac age ate gag gtc get gtc ate cac cgc ccg cac tat gat 3 07 
Asn Pro Asp Ser lie Glu Val Ala Val lie His Arg Pro His Tyr Asp 
55 60 65 

gac tgg tec ctg gee aag ggc aaa gtc gat ccc ggc gag tct att ccg '355 
Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro Gly Glu Ser lie Pro 
70 75 80 85 

aca acc gcg gec cgt gaa ate ctt gaa gaa act ggc tac gac ate cgt 403 
Thr Thr Ala Ala Arg Glu lie Leu Glu Glu Thr Gly Tyr Asp lie Arg 
90 95 100 

ctg ggc aag ctg ate ggc aag gtt act tac cct gtg etc gac cga acc 451 
Leu Gly Lys Leu lie Gly Lys Val Thr Tyr Pro Val Leu Asp Arg Thr 
105 110 115 

aaa gtg gtc tac tac tgg act gee cag gtt ctt ggt gga gag ttt gtc 499 
Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu Gly Gly Glu Phe Val 
120 125 130 

ccc aac gat gaa gtt gat gaa ate cgt tgg ctg tct gtt gat gaa gca 547 
Pro Asn Asp Glu Val Asp Glu lie Arg Trp Leu Ser Val Asp Glu Ala 
135 140 145 

tgc gag ttg etc age tac caa gta gat acc gaa gtt ctg gee aag gca 595 
Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu Val Leu Ala Lys Ala 
150 155 160 165 

gca aag cgt ttc cgc act cct tec acc act egg gtg ctg tat gtt cgc 643 
Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg Val Leu Tyr Val Arg 
170 175 180 

cat get cat gca cat ggt cgc caa acc tgg ggt ggc gac gac aat aag 691 
His Ala His Ala His Gly Arg Gin Thr Trp Gly Gly Asp Asp Asn Lys 
185 190 195 

cgc cca ttg gac aaa aag ggg cgt cga caa gca gaa atg etc gta ccc 739 
Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala Glu Met Leu Val Pro 
200 205 210 

atg ttg ttg ccc ttc aaa ccc acc gca att tac teg gcg gtg ccc gat 787 
Met Leu Leu Pro Phe Lys Pro Thr Ala lie Tyr Ser Ala Val Pro Asp 
215 220 225 

cgc tgc caa gee acc gcg etc ccc ctt gee gat gag etc ggc etc gac 835 
Arg Cys Gin Ala Thr Ala Leu Pro Leu Ala Asp Glu Leu Gly Leu Asp 
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230 235 240 245 

gtg tec gtc aac cga ctg ttc ggc gac gac gec tgg gaa acc gat ccc 883 
Val Ser Val Asn Arg Leu Phe Gly Asp Asp Ala Trp Glu Thr Asp Pro 
250 255 260 

gag gec tgc aag aag cgc ttc acc gac gtg gtc gcg caa ggt ggc gtg 931 
Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val Ala Gin Gly Gly Val 
265 270 275 

ccg atg ate gtt ggg cag ggc gac ate att ccg gaa atg ate aaa tgg 979 
Pro Met lie Val Gly Gin Gly Asp lie lie Pro Glu Met lie Lys Trp 
280 285 290 

ttc tec gag aac ggc acc etc cct ate gat gag aag ate aag gcg aaa 1027 
Phe Ser Glu Asn Gly Thr Leu Pro lie Asp Glu Lys lie Lys Ala Lys 
295 300 305 

aag ggc age gtg tgg gtg ttg age ttt cac gac ggt gtg ttc acc ggc 1075 
Lys Gly Ser Val Trp Val Leu Ser Phe His Asp Gly Val Phe Thr Gly 
310 315 320 325 

get gat tac ctg gcg agt tec ctg ccg gtt aaa taggagegeg tttaaggect 1128 
Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
330 335 

cca 1131 



<210> 1038 
<211> 336 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1038 

Met Ala Asn Lys Asn Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp 
15 10 15 

Ser Ala Met Leu lie Asn Gly Arg Leu Gin Gin lie Pro Ala Arg Pro 
20 25 30 

Thr Glu Glu Phe Thr Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp 
35 40 45 

Arg Gly Asp lie Thr Asn Pro Asp Ser lie Glu Val Ala Val lie His 
50 55 60 

Arg Pro His Tyr Asp Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro 
65 70 75 80 

Gly Glu Ser lie Pro Thr Thr Ala Ala Arg Glu lie Leu Glu Glu Thr 
85 90 95 

Gly Tyr Asp lie Arg Leu Gly Lys Leu He Gly Lys Val Thr Tyr Pro 
100 105 110 

Val Leu Asp Arg Thr Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu 
115 120 125 

Gly Gly Glu Phe Val Pro Asn Asp Glu Val Asp Glu He Arg Trp Leu 
130 135 140 
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Ser Val Asp Glu Ala Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu 
145 150 155 160 

Val Leu Ala Lys Ala Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg 
165 170 175 

Val Leu Tyr Val Arg His Ala His Ala His Gly Arg Gin Thr Trp Gly 
180 185 190 

Gly Asp Asp Asn Lys Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala 
195 200 205 

Glu Met Leu Val Pro Met Leu Leu Pro Phe Lys Pro Thr Ala lie Tyr 
210 215 220 

Ser Ala Val Pro Asp Arg Cys Gin Ala Thr Ala Leu Pro Leu Ala Asp 
225 230 235 240 

Glu Leu Gly Leu Asp Val Ser Val Asn Arg Leu Phe Gly Asp Asp Ala 
245 250 255 

Trp Glu Thr Asp Pro Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val 
260 265 270 

Ala Gin Gly Gly Val Pro Met lie Val Gly Gin Gly Asp lie lie Pro 
275 280 285 

Glu Met lie Lys Trp Phe Ser Glu Asn Gly Thr Leu Pro lie Asp Glu 
290 295 300 

Lys lie Lys Ala Lys Lys Gly Ser Val Trp Val Leu Ser Phe His Asp 
305 310 315 320 

Gly Val Phe Thr Gly Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
325 330 335 



<210> 1039 
<211> 757 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (757) 

<223> FRXA01024 

<400> 1039 

aatagatgga agtagttttt cattcactta tgtgcgcgtt tttaatctgg tttctaccaa 60 

gaactgtgtg caccacaacg cggaaggtga atcgcaccca atg gca aat aag aac 115 

Met Ala Asn Lys Asn 
1 5 



aat aag cct cat gag gtg gac aaa gac caa gat tea gec atg ctg ate 
Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp Ser Ala Met Leu lie 
10 15 20 



163 
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aac ggt cgc ctg caa cag ate ccg gcg cgt ccc act gag gaa ttc acc 211 
Asn Gly Arg Leu Gin Gin He Pro Ala Arg Pro Thr Glu Glu Phe Thr 
25 30 35 

cgc cca act ctt gca gca ggt gca gta ctg tgg cgc ggc gac ate acc 259 
Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp Arg Gly Asp He Thr 
40 45 50 

aac ccg gac age ate gag gtc get gtc ate cac cgc ccg cac tat gat 3 07 
Asn Pro Asp Ser He Glu Val Ala Val He His Arg Pro His Tyr Asp 
55 60 65 

gac tgg tec ctg gec aag ggc aaa gtc gat ccc ggc gag tct att ccg 355 
Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro Gly Glu Ser He Pro 
70 75 80 85 

aca acc gcg gee cgt gaa ate ctt gaa gaa act ggc tac gac ate cgt 403 
Thr Thr Ala Ala Arg Glu He Leu Glu Glu Thr Gly Tyr Asp He Arg 
90 95 100 

ctg ggc aag ctg ate ggc aag gtt act tac cct gtg etc gac cga acc 451 
Leu Gly Lys Leu He Gly Lys Val Thr Tyr Pro Val Leu Asp Arg Thr 
105 110 115 

aaa gtg gtc tac tac tgg act gee cag gtt ctt ggt gga gag ttt gtc 499 
Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu Gly Gly Glu Phe Val 
120 125 130 

ccc aac gat gaa gtt gat gaa ate cgt tgg ctg tct gtt gat gaa gca 547 
Pro Asn Asp Glu Val Asp Glu He Arg Trp Leu Ser Val Asp Glu Ala 
135 140 145 

tgc gag ttg etc age tac caa gta gat acc gaa gtt ctg gee aag gca 595 
Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu Val Leu Ala Lys Ala 
150 155 160 165 

gca aag cgt ttc cgc act cct tec acc act egg gtg ctg tat gtt cgc 643 
Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg Val Leu Tyr Val Arg 
170 175 180 

cat get cat gca cat ggt cgc caa acc tgg ggt ggc gac gac aat aag 691 
His Ala His Ala His Gly Arg Gin Thr Trp Gly Gly Asp Asp Asn Lys 
185 190 195 

cgc cca ttg gac aaa aag ggg cgt cga caa gca gaa atg etc gta ccc 73 9 
Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala Glu Met Leu Val Pro 
200 205 210 

atg ttg ttg ccc ttc aaa 757 
Met Leu Leu Pro Phe Lys 
215 



<210> 1040 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1040 

Met Ala Asn Lys Asn Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp 
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15 10 15 

Ser Ala Met Leu lie Asn Gly Arg Leu Gin Gin lie Pro Ala Arg Pro 
20 25 30 

Thr Glu Glu Phe Thr Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp 
35 40 45 

Arg Gly Asp lie Thr Asn Pro Asp Ser lie Glu Val Ala Val lie His 
50 55 60 

Arg Pro His Tyr Asp Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro 
65 70 75 80 

Gly Glu Ser lie Pro Thr Thr Ala Ala Arg Glu lie Leu Glu Glu Thr 
85 90 95 

Gly Tyr Asp lie Arg Leu Gly Lys Leu lie Gly Lys Val Thr Tyr Pro 
100 105 110 

Val Leu Asp Arg Thr Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu 
115 120 125 

Gly Gly Glu Phe Val Pro Asn Asp Glu Val Asp Glu lie Arg Trp Leu 
130 135 140 

Ser Val Asp Glu Ala Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu 
145 150 155 160 

Val Leu Ala Lys Ala Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg 
165 170 175 

Val Leu Tyr Val Arg His Ala His Ala His Gly Arg Gin Thr Trp Gly 
180 185 190 

Gly Asp Asp Asn Lys Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala 
195 200 205 

Glu Met Leu Val Pro Met Leu Leu Pro Phe Lys 
210 215 



<210> 1041 
<211> 257 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (234) 
<223> FRXA01027 

<400> 1041 

acc gat ccc gag gcc tgc aag aag cgc ttc acc gac gtg gtc gcg caa 48 
Thr Asp Pro Glu Ala Cys Lys Lys Arg Phe Thr Asp- Val Val Ala Gin 
15 10 15 



ggt ggc gtg ccg atg 
Gly Gly Val Pro Met 
20 



ate gtt ggg cag 
lie Val Gly Gin 
25 



ggc gac ate att 
Gly Asp lie lie 



ccg gaa atg 96 
Pro Glu Met 
30 
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ate aaa tgg ttc tec gag aac ggc acc etc cct ate gat gag aag ate 144 
lie Lys Trp Phe Ser Glu Asn Gly Thr Leu Pro lie Asp Glu Lys lie 
35 40 45 

aag gcg aaa aag ggc age gtg tgg gtg ttg age ttt cac gac ggt gtg 192 
Lys Ala Lys Lys Gly Ser Val Trp Val Leu Ser Phe His Asp Gly Val 
50 55 60 

ttc acc ggc get gat tac ctg gcg agt tec ctg ccg gtt aaa 234 
Phe Thr Gly Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
65 70 75 

taggagegeg tttaaggect cca 257 



<210> 1042 
<211> 78 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1042 

Thr Asp Pro Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val Ala Gin 
15 10 15 

Gly Gly Val Pro Met lie Val Gly Gin Gly Asp lie lie Pro Glu Met 
20 25 30 

lie Lys Trp Phe Ser Glu Asn Gly Thr Leu Pro lie Asp Glu Lys lie 
35 40 45 

Lys Ala Lys Lys Gly Ser Val Trp Val Leu Ser Phe His Asp Gly Val 
50 55 60 

Phe Thr Gly Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
65 70 75 



<210> 1043 
<211> 651 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (628) 

<223> RXA01528 

<400> 1043 

cacccaaacc caaacctctc agtcgaataa gcagaagtct caggacaacc gcaggggtaa 60 

gggtegtagg tctccaacca ggaggcgttc caacacgagg gtg aat cag gcg tgg 115 

Val Asn Gin Ala Trp 
1 5 

cag cag tec cgt ttg gtt act tct gat gag act tec gca ggt ggt etc 163 
Gin Gin Ser Arg Leu Val Thr Ser Asp Glu Thr Ser Ala Gly Gly Leu 
10 15 20 



gtg gtg tea ggt ttg get gag gcg gtc aac get aac aat gag gtt gat 211 
Val Val Ser Gly Leu Ala Glu Ala Val Asn Ala Asn Asn Glu Val Asp 
25 30 35 
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ctg teg aag att tat gtt gcg ttg att ggt cgc ctt gat cgt cgt ggt 259 
Leu Ser Lys lie Tyr Val Ala Leu lie Gly Arg Leu Asp Arg Arg Gly 
40 45 50 

cgt ttg ttg tgg teg atg ccg aag ggc cat gtt gag cct ggt gag gat 3 07 
Arg Leu Leu Trp Ser Met Pro Lys Gly His Val Glu Pro Gly Glu Asp 
55 60 65 

aag get gcg act get gag cgt gag gtg tgg gag gag ace ggc ate cac 3 55 
Lys Ala Ala Thr Ala Glu Arg Glu Val Trp Glu Glu Thr Gly lie His 
70 75 80 85 

ggt gag gtg ttc act gag ttg ggt gtg att gat tat tgg ttc gtt teg 403 
Gly Glu Val Phe Thr Glu Leu Gly Val lie Asp Tyr Trp Phe Val Ser 
90 95 100 

gaa ggg aag egg ate cat aag acg gtg cat cat cat ttg ttg cgt tat 451 
Glu Gly Lys Arg lie His Lys Thr Val His His His Leu Leu Arg Tyr 
105 110 115 

gtt gat ggc gat ttg aat gat gag gat cca gaa gtc act gag gtg gcg 499 
Val Asp Gly Asp Leu Asn Asp Glu Asp Pro Glu Val Thr Glu Val Ala 
120 125 130 

tgg att ccg gcg aat cag ttg att gag cat ttg get ttt gcg gat gag 547 
Trp lie Pro Ala Asn Gin Leu lie Glu His Leu Ala Phe Ala Asp Glu 
135 140 145 

egg aag ttg get agg cag gcg cat gat ttg ttg cct gag ttt get ttg 595 
Arg Lys Leu Ala Arg Gin Ala His Asp Leu Leu Pro Glu Phe Ala Leu 
150 155 160 165 

aag gaa aag gcg gag gga agg tec ace cca agg tgattccgaa ccccaacccg 648 
Lys Glu Lys Ala Glu Gly Arg Ser Thr Pro Arg 
170 175 

aac 651 



<210> 1044 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1044 

Val Asn Gin Ala Trp Gin Gin Ser Arg Leu Val Thr Ser Asp Glu Thr 
15 10 15 

Ser Ala Gly Gly Leu Val Val Ser Gly Leu Ala Glu Ala Val Asn Ala 
20 25 30 

Asn Asn Glu Val Asp Leu Ser Lys lie Tyr Val Ala Leu lie Gly Arg 
35 40 45 

Leu Asp Arg Arg Gly Arg Leu Leu Trp Ser Met Pro Lys Gly His Val 
50 55 60 

Glu Pro Gly Glu Asp Lys Ala Ala Thr Ala Glu Arg Glu Val Trp Glu 
65 70 75 80 
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Glu Thr Gly lie 



Tyr Trp Phe Val 
100 

His Leu Leu Arg 
115 

Val Thr Glu Val 
130 

Ala Phe Ala Asp 
145 

Pro Glu Phe Ala 



His Gly Glu Val 
85 

Ser Glu Gly Lys 



Tyr Val Asp Gly 
120 

Ala Trp lie Pro 
135 

Glu Arg Lys Leu 
150 

Leu Lys Glu Lys 
165 



Phe Thr Glu Leu 
90 

Arg lie His Lys 
105 

Asp Leu Asn Asp 



Ala Asn Gin Leu 
140 

Ala Arg Gin Ala 
155 

Ala Glu Gly Arg 
170 



Gly Val lie Asp 
95 

Thr Val His His 
110 

Glu Asp Pro Glu 
125 

lie Glu His Leu 



His Asp Leu Leu 
160 

Ser Thr Pro Arg 
175 



<210> 1045 
<211> 541 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXA00072 

<400> 1045 

acggccagga cgatccagtg cacaggccag caccagcaaa gtccacatcg caagcattaa 60 

aagaatctct cgaaagacac aaaagaggtg agtcgcaaca atg age ttt caa eta 115 

Met Ser Phe Gin Leu 
1 5 

gtt aac gec ctg aaa aat act ggt teg gta aaa gat ccc gag ate tea 163 
Val Asn Ala Leu Lys Asn Thr Gly Ser Val Lys Asp Pro Glu lie Ser 
10 15 20 

ccc gaa gga cct cgc acg ace aca ccg ttg tea cca gag gta gca aaa 211 
Pro Glu Gly Pro Arg Thr Thr Thr Pro Leu Ser Pro Glu Val Ala Lys 
25 30 35 

cat aac gag gaa etc gtc gaa aag cat get get gcg ttg tat gac gee 259 
His Asn Glu Glu Leu Val Glu Lys His Ala Ala Ala Leu Tyr Asp Ala 
40 45 50 

age gcg caa gag ate ctg gaa tgg aca gee gag cac gcg ccg ggc get 3 07 
Ser Ala Gin Glu lie Leu Glu Trp Thr Ala Glu His Ala Pro Gly Ala 
55 60 65 

att gca gtg ace ttg age atg gaa aac ace gtg ctg gcg gag ctg get 355 
lie Ala Val Thr Leu Ser Met Glu Asn Thr Val Leu Ala Glu Leu Ala 
70 75 80 85 



gcg egg cac ctg ccg gaa get gat ttc etc ttt ttg gac ace ggt tac 
Ala Arg His Leu Pro Glu Ala Asp Phe Leu Phe Leu Asp Thr Gly Tyr 



403 
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90 95 100 

cac ttc aag gag acc ctt gaa gtt gcc cgt cag gta gat gag cgc tat 451 
His Phe Lys Glu Thr Leu Glu Val Ala Arg Gin Val Asp Glu Arg Tyr 
105 110 115 

tec cag aag ctt gtc acc gcg ctg ccg ate etc aag cgc acg gag cag 499 
Ser Gin Lys Leu Val Thr Ala Leu Pro lie Leu Lys Arg Thr Glu Gin 
120 125 130 

gat tec att tat ggt etc aac ctg tac cgc age aac cca gcg 541 
Asp Ser lie Tyr Gly Leu Asn Leu Tyr Arg Ser Asn Pro Ala 
135 140 145 



<210> 1046 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1046 

Met Ser Phe Gin Leu Val Asn Ala Leu Lys Asn Thr Gly Ser Val Lys 
15 10 15 

Asp Pro Glu lie Ser Pro Glu Gly Pro Arg Thr Thr Thr Pro Leu Ser 
20 25 30 

Pro Glu Val Ala Lys His Asn Glu Glu Leu Val Glu Lys His Ala Ala 
35 40 45 

Ala Leu Tyr Asp Ala Ser Ala Gin Glu lie Leu Glu Trp Thr Ala Glu 
50 55 60 

His Ala Pro Gly Ala lie Ala Val Thr Leu Ser Met Glu Asn Thr Val 
65 70 75 80 

Leu Ala Glu Leu Ala Ala Arg His Leu Pro Glu Ala Asp Phe Leu Phe 
85 90 95 

Leu Asp Thr Gly Tyr His Phe Lys Glu Thr Leu Glu Val Ala Arg Gin 
100 105 110 

Val Asp Glu Arg Tyr Ser Gin Lys Leu Val Thr Ala Leu Pro lie Leu 
115 120 125 

Lys Arg Thr Glu Gin Asp Ser lie Tyr Gly Leu Asn Leu Tyr Arg Ser 
130 135 140 

Asn Pro Ala 
145 



<210> 1047 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (979) 

<223> RXA01878 
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<400> 1047 

ggttcaggct gcacaaggtt ggggagcatg gcctgcttgc accgcaagct tgggcatccg 60 

atagtagaaa tctggcatcc aataggtaga ttgggatgct atg gaa gaa ccc tea 115 

Met Glu Glu Pro Ser 
1 5 

ggt gca cag ctg etc ggc ccg gta gaa ate cgt gcg ctg gca gaa aag 163 
Gly Ala Gin Leu Leu Gly Pro Val Glu lie Arg Ala Leu Ala Glu Lys 
10 15 20 

etc gac gtc aca cca act aag aag ttg ggg cag aac ttt gtt cac gat 211 
Leu Asp Val Thr Pro Thr Lys Lys Leu Gly Gin Asn Phe Val His Asp 
25 30 35 

ccc aac acg gtg cgt cgc att gtt get gcg gca gag etc ace cca aac 259 
Pro Asn Thr Val Arg Arg lie Val Ala Ala Ala Glu Leu Thr Pro Asn 
40 45 50 

gac cac gtg gtg gaa gtt ggc cct ggt ctg ggc tct ctg acc ctt gec 307 
Asp His Val Val Glu Val Gly Pro Gly Leu Gly Ser Leu Thr Leu Ala 
55 60 65 

ctg gtg gaa tct get get tea gta act gcg gtg gaa att gat ccc cgt 355 
Leu Val Glu Ser Ala Ala Ser Val Thr Ala Val Glu lie Asp Pro Arg 
70 75 80 85 

ttg get gcg gaa ttg ccg gag act ttt cag tgg cgc gcg ccg gee ctt 403 
Leu Ala Ala Glu Leu Pro Glu Thr Phe Gin Trp Arg Ala Pro Ala Leu 
90 95 100 

get cac aag ttg age ate gtg ctg aaa gac gec ctg aag gtt caa caa 451 
Ala His Lys Leu Ser lie Val Leu Lys Asp Ala Leu Lys Val Gin Gin 
105 110 115 

tec gat atg get gtt caa ccc acc gee ttg gtg get aac ttg ccg tac 499 
Ser Asp Met Ala Val Gin Pro Thr Ala Leu Val Ala Asn Leu Pro Tyr 
120 125 130 

aac gtc tct gtc cct gtc ttg ttg cac atg atg gag gag ttt ccc acc 547 
Asn Val Ser Val Pro Val Leu Leu His Met Met Glu Glu Phe Pro Thr 
135 140 145 

ate aac aag gtg ctt gtc atg gtg cag gca gag gtt get gat cgt ttg 595 
lie Asn Lys Val Leu Val Met Val Gin Ala Glu Val Ala Asp Arg Leu 
150 155 160 165 

get gcg gat cca gga teg aag att tat ggt gtg cct age gtg aag gcg 643 
Ala Ala Asp Pro Gly Ser Lys lie Tyr Gly Val Pro Ser Val Lys Ala 
170 175 180 

tec ttc tac ggt cca gtt act cgc gee ggg teg att ggt aag aat gtc 691 
Ser Phe Tyr Gly Pro Val Thr Arg Ala Gly Ser lie Gly Lys Asn Val 
185 190 195 

ttt tgg cca get cca aag ate gaa tec ggt ttg gtg aag ate gtg cgc 739 
Phe Trp Pro Ala Pro Lys He Glu Ser Gly Leu Val Lys He Val Arg 
200 205 210 



gaa gac acc gcg tgg aag cag gac gat gag acg cgt aag aag gtg tgg 



787 
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Glu Asp Thr Ala Trp Lys Gin Asp Asp Glu Thr Arg Lys Lys Val Trp 
215 220 225 

ccg ate att gat get get ttc ttg cag cgc cgt aaa ace eta aga get 835 
Pro lie lie Asp Ala Ala Phe Leu Gin Arg Arg Lys Thr Leu Arg Ala 
230 235 240 245 

gcg ctt tct gga cac tac ggt tct ggc cag gca get gag gaa get ttg 883 
Ala Leu Ser Gly His Tyr Gly Ser Gly Gin Ala Ala Glu Glu Ala Leu 
250 255 260 

egg gee get gat att gat cca acg ctt cgt ggc gaa aag ctt gat gtc 931 
Arg Ala Ala Asp lie Asp Pro Thr Leu Arg Gly Glu Lys Leu Asp Val 
265 270 275 

act gac tat gtg cgc eta get ggg gtg ttg cag caa aag gat gag aag 979 
Thr Asp Tyr Val Arg Leu Ala Gly Val Leu Gin Gin Lys Asp Glu Lys 
280 285 290 

tgaaaattac cgctaaggcg tgg 1002 



<210> 1048 
<211> 293 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1048 

Met Glu Glu Pro Ser Gly Ala Gin Leu Leu Gly Pro Val Glu lie Arg 
15 10 15 

Ala Leu Ala Glu Lys Leu Asp Val Thr Pro Thr Lys Lys Leu Gly Gin 
20 25 30 

Asn Phe Val His Asp Pro Asn Thr Val Arg Arg lie Val Ala Ala Ala 
35 40 45 

Glu Leu Thr Pro Asn Asp His Val Val Glu Val Gly Pro Gly Leu Gly 
50 55 60 

Ser Leu Thr Leu Ala Leu Val Glu Ser Ala Ala Ser Val Thr Ala Val 
65 . 70 75 80 

Glu lie Asp Pro Arg Leu Ala Ala Glu Leu Pro Glu Thr Phe Gin Trp 
85 90 95 

Arg Ala Pro Ala Leu Ala His Lys Leu Ser lie Val Leu Lys Asp Ala 
100 105 110 

Leu Lys Val Gin Gin Ser Asp Met Ala Val Gin Pro Thr Ala Leu Val 
115 120 125 

Ala Asn Leu Pro Tyr Asn Val Ser Val Pro Val Leu Leu His Met Met 
130 135 140 

Glu Glu Phe Pro Thr lie Asn Lys Val Leu Val Met Val Gin Ala Glu 
145 150 155 160 



Val Ala Asp Arg Leu Ala Ala Asp Pro Gly Ser Lys lie Tyr Gly Val 
165 170 175 
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Pro Ser Val Lys 
180 

lie Gly Lys Asn 
195 

Val Lys lie Val 
210 

Arg Lys Lys Val 
225 

Lys Thr Leu Arg 



Ala Glu Glu Ala 
260 

Glu Lys Leu Asp 
275 

Gin Lys Asp Glu 
290 



Ala Ser Phe Tyr 



Val Phe Trp Pro 
200 

Arg Glu Asp Thr 
215 

Trp Pro lie lie 
230 

Ala Ala Leu Ser 
245 

Leu Arg Ala Ala 



Val Thr Asp Tyr 
280 

Lys 



Gly Pro Val Thr 
185 

Ala Pro Lys lie 



Ala Trp Lys Gin 
. 220 

Asp Ala Ala Phe 
235 

Gly His Tyr Gly 
250 

Asp lie Asp Pro 
265 

Val Arg Leu Ala 



Arg Ala Gly Ser 
190 

Glu Ser Gly Leu 
205 

Asp Asp Glu Thr 



Leu Gin Arg Arg 
240 

Ser Gly Gin Ala 
255 

Thr Leu Arg Gly 
270 

Gly Val Leu Gin 
285 



<210> 1049 
<211> 1545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1531) 
<223> RXN02281 

<400> 1049 

aagatcaaca acgccgccga ggtcaacttg gaaattatca cgtgaggatt cttgcatacg 60 



cctataaaag cacagttttg aatccacagg gcatcagggc gtg cag aaa gat agt 

Val Gin Lys Asp Ser 
1 5 



115 



gtg gtg cgc atg gaa gca aca acg ate gat gac gca ate gcg aag etc 
Val Val Arg Met Glu Ala Thr Thr lie Asp Asp Ala lie Ala Lys Leu 
10 15 20 



163 



att gac ate tac gac ace teg ace aaa ctg gee aaa gaa ace etc aac 
lie Asp lie Tyr Asp Thr Ser Thr Lys Leu Ala Lys Glu Thr Leu Asn 
25 30 35 



211 



aat gag gac tac gee gca tac gec gat gtt gtt tac ccc aaa etc ace 
Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val Tyr Pro Lys Leu Thr 
40 45 50 



259 



gtt gac gtg ctg gaa tgg aaa ccc ate gac cgc ace gaa ccc ttc ggc 
Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg Thr Glu Pro Phe Gly 
55 60 65 



307 



tat gtg gat cga gec ggg cga tac tec gee acc ttg tec aaa cca cgc 
Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr Leu Ser Lys Pro Arg 
70 75 80 85 



355 
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gtg att gag cgt tac etc cgc gaa caa etc gag cgt etc ace agt aat 403 
Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu Arg Leu Thr Ser Asn 
90 95 100 

tat ccc tgc aag att tac gta tct gag tea gat ate cgc ate cca ccg 451 
Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp lie Arg lie Pro Pro 
105 110 115 

gag tac att cgc ggc gca cct tec get acc gaa get cgc cgt get ggt 499 
Glu Tyr lie Arg Gly Ala Pro Ser Ala Thr Glu Ala Arg Arg Ala Gly 
120 125 130 

gat gtt gca gat ate ate cca cgc ccc acc ctg gat gaa gtc cac gac 547 
Asp Val Ala Asp lie lie Pro Arg Pro Thr Leu Asp Glu Val His Asp 
135 140 145 

gca att ate gac ggc gac tgg cac gee ttc aac ggc ccc gaa etc ccg 595 
Ala lie lie Asp Gly Asp Trp His Ala Phe Asn Gly Pro Glu Leu Pro 
150 , 155 160 165 

ctt ttc cac ttc ggg ccg caa cgc ttc gac ate gee tgc gee cgc ate 643 
Leu Phe His Phe Gly Pro Gin Arg Phe Asp lie Ala Cys Ala Arg lie 
170 175 180 

gag cac tac acc ggc ate aac gtg gaa cac gtg cag aag tac att ctg 691 
Glu His Tyr Thr Gly lie Asn Val Glu His Val Gin Lys Tyr lie Leu 
185 190 195 

ttc acc aac tac gec atg cac acc acc gag ttc gtg cat ttt gee atg 739 
Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe Val His Phe Ala Met 
200 205 210 

tec gaa etc acc teg gaa gac tec cgc tac gtg ggt eta tec ttg cca 787 
Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val Gly Leu Ser Leu Pro 
215 220 225 

aac ggg cag gta att gac cga gag acc gee acc age etc ggt acg gaa 83 5 
Asn Gly Gin Val lie Asp Arg Glu Thr Ala Thr Ser Leu Gly Thr Glu 
230 235 240 245 

acc ctt gat ctg act age cgt ttc caa atg cct cgt tac gat etc ate 883 
Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro Arg Tyr Asp Leu lie 
250 255 260 

acc gaa gee ggt gac ggt att acc att ate aac ate ggt gtg ggc cca 931 
Thr Glu Ala Gly Asp Gly lie Thr lie lie Asn lie Gly Val Gly Pro 
265 270 275 

tec aat gca aaa act ate acc gac tgc ctt get gtg etc cgc cca gaa 979 
Ser Asn Ala Lys Thr lie Thr Asp Cys Leu Ala Val Leu Arg Pro Glu 
280 285 290 

gee tgg gtg atg ate ggc cac tgt get ggc atg gac gee cgc atg cgc 1027 
Ala Trp Val Met lie Gly His Cys Ala Gly Met Asp Ala Arg Met Arg 
295 300 305 

ate ggc gac etc ate ctt ggc aac gee tac cag cgc gaa gac cac att 1075 
lie Gly Asp Leu lie Leu Gly Asn Ala Tyr Gin Arg Glu Asp His lie 
310 315 320 325 



1 
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ctg aat acc cgc ate cca ctt ggt aat ccg ate ccg gca ata cca gaa 1123 
Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie Pro Ala lie Pro Glu 
330 335 340 

ate caa aaa get eta gaa gee age gtc gac gaa ate tac gga tec gac 1171 
He Gin Lys Ala Leu Glu Ala Ser Val Asp Glu He Tyr Gly Ser Asp 
345 350 355 

aac age etc atg cgc acc ggt acg gtc tta tec acc gac gac cga aac 1219 
Asn Ser Leu Met Arg Thr Gly Thr Val Leu Ser Thr Asp Asp Arg Asn 
360 365 370 

tgg gaa tgg cac acc cca gaa aac etc tgg aac tgg etc aaa gga tec 12 67 
Trp Glu Trp His Thr Pro Glu Asn Leu Trp Asn Trp Leu Lys Gly Ser 
375 380 385 

acc gee gca get gtt gac atg gaa tct tec acc ttg gee acc aac gga 1315 
Thr Ala Ala Ala Val Asp Met Glu Ser Ser Thr Leu Ala Thr Asn Gly 
390 395 400 405 

tat cga ttc cgc att cca tac ggc acc ctg ctg age gtc tct gac ctg 1363 
Tyr Arg Phe Arg He Pro Tyr Gly Thr Leu Leu Ser Val Ser Asp Leu 
410 415 420 

cca eta cac gca gtg ccg aaa ctt tec gcg caa gcg cag gcg ttt tac 1411 
Pro Leu His Ala Val Pro Lys Leu Ser Ala Gin Ala Gin Ala Phe Tyr 
425 430 435 

ttc aac tec aag gaa gec cac gtc atg tgt get gtt cgt gca atg gaa 1459 
Phe Asn Ser Lys Glu Ala His Val Met Cys Ala Val Arg Ala Met Glu 
440 445 450 

tac ctg gca gta gat cct gaa egg ttg cgt acc cgt aaa ctg cgc agg 1507 
Tyr Leu Ala Val Asp Pro Glu Arg Leu Arg Thr Arg Lys Leu Arg Arg 
455 460 465 

acc ttg ggt gag gtg ccg ttt cgc taaagtctcg gaga 1545 
Thr Leu Gly Glu Val Pro Phe Arg 
470 475 



<210> 1050 
<211> 477 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1050 

Val Gin Lys Asp Ser Val Val Arg Met Glu Ala Thr Thr He Asp Asp 
15 10 15 

Ala He Ala Lys Leu He Asp He Tyr Asp Thr Ser Thr Lys Leu Ala 
20 25 30 

Lys Glu Thr Leu Asn Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val 
35 40 45 

Tyr Pro Lys Leu Thr Val Asp Val Leu Glu Trp Lys Pro He Asp Arg 
50 55 60 



Thr Glu Pro Phe Gly Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr 
65 70 75 80 
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Leu Ser Lys Pro 



Arg Leu Thr Ser 
100 

lie Arg lie Pro 
115 

Ala Arg Arg Ala 
130 

Asp Glu Val His 
145 

Gly Pro Glu Leu 



Ala Cys Ala Arg 
180 

Gin Lys Tyr lie 
195 

Val His Phe Ala 
210 

Gly Leu Ser Leu 
225 

Ser Leu Gly Thr 



Arg Tyr Asp Leu 
260 

lie Gly Val Gly 
275 

Val Leu Arg Pro 
290 

Asp Ala Arg Met 
305 

Arg Glu Asp His 



Pro Ala lie Pro 
340 

lie Tyr Gly Ser 
355 

Thr Asp Asp Arg 
370 

Trp Leu Lys Gly 
385 



Arg Val lie Glu 
85 

Asn Tyr Pro Cys 



Pro Glu Tyr lie 
120 

Gly Asp Val Ala 
135 

Asp Ala lie lie 
150 

Pro Leu Phe His 
165 

lie Glu His Tyr 



Leu Phe Thr Asn 
200 

Met Ser Glu Leu 
215 

Pro Asn Gly Gin 
230 

Glu Thr Leu Asp 
245 

lie Thr Glu Ala 



Pro Ser Asn Ala 
280 

Glu Ala Trp Val 
295 

Arg lie Gly Asp 
310 

lie Leu Asn Thr 
325 

Glu lie Gin Lys 



Asp Asn Ser Leu 
360 

Asn Trp Glu Trp 
375 

Ser Thr Ala Ala 
390 



Arg Tyr Leu Arg 
90 

Lys lie Tyr Val 
105 

Arg Gly Ala Pro 



Asp lie lie Pro 
140 

Asp Gly Asp Trp 
155 

Phe Gly Pro Gin 
170 

Thr Gly lie Asn 
185 

Tyr Ala Met His 



Thr Ser Glu Asp 
220 

Val lie Asp Arg 
235 

Leu Thr Ser Arg 
250 

Gly Asp Gly lie 
265 

Lys Thr lie Thr 



Met lie Gly His 
300 

Leu lie Leu Gly 
315 

Arg lie Pro Leu 
330 

Ala Leu Glu Ala 
345 

Met Arg Thr Gly 



His Thr Pro Glu 
380 

Ala Val Asp Met 
395 



Glu Gin Leu Glu 
95 

Ser Glu Ser Asp 
110 

Ser Ala Thr Glu 
125 

Arg Pro Thr Leu 



His Ala Phe Asn 
160 

Arg Phe Asp lie 
175 

Val Glu His Val 
190 

Thr Thr Glu Phe 
205 

Ser Arg Tyr Val 



Glu Thr Ala Thr 
240 

Phe Gin Met Pro 
255 

Thr lie lie Asn 
270 

Asp Cys Leu Ala 
285 

Cys Ala Gly Met 



Asn Ala Tyr Gin 
320 

Gly Asn Pro lie 
335 

Ser Val Asp Glu 
350 

Thr Val Leu Ser 
365 

Asn Leu Trp Asn 



Glu Ser Ser Thr 
400 
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Leu Ala Thr Asn 



Ser Val Ser Asp 
420 

Ala Gin Ala Phe 
435 

Val Arg Ala Met 
450 

Arg Lys Leu Arg 
465 



Gly Tyr Arg Phe 
405 

Leu Pro Leu His 



Tyr Phe Asn Ser 
440 

Glu Tyr Leu Ala 
455 

Arg Thr Leu Gly 
470 



Arg lie Pro Tyr 
410 

Ala Val Pro Lys 
425 

Lys Glu Ala His 



Val Asp Pro Glu 
460 

Glu Val Pro Phe 
475 



Gly Thr Leu Leu 
415 

Leu Ser Ala Gin 
430 

Val Met Cys Ala 
445 

Arg Leu Arg Thr 



Arg 



<210> 1051 
<211> 1191 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1168) 
<223> FRXA02281 

<400> 1051 

aagatcaaca acgccgccga ggtcaacttg gaaattatca cgtgaggatt cttgcatacg 60 

cctataaaag cacagttttg aatccacagg gcatcagggc gtg cag aaa gat agt 115 

Val Gin Lys Asp Ser 
1 5 

gtg gtg cgc atg gaa gca aca acg ate gat gac gca ate gcg aag etc 163 
Val Val Arg Met Glu Ala Thr Thr lie Asp Asp Ala lie Ala Lys Leu 
10 15 20 

att gac ate tac gac acc teg ace aaa ctg gec aaa gaa acc etc aac 211 
lie Asp lie Tyr Asp Thr Ser Thr Lys Leu Ala Lys Glu Thr Leu Asn 
25 30 35 

aat gag gac tac gec gca tac gee gat gtt gtt tac ccc aaa etc acc 259 
Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val Tyr Pro Lys Leu Thr 
40 45 50 

gtt gac gtg ctg gaa tgg aaa ccc ate gac cgc acc gaa ccc ttc ggc 3 07 
Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg Thr Glu Pro Phe Gly 
55 60 65 

tat gtg gat cga gec ggg cga tac tec gee acc ttg tec aaa cca cgc 3 55 
Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr Leu Ser Lys Pro Arg 
70 75 80 85 

gtg att gag cgt tac etc cgc gaa caa etc gag cgt etc acc agt aat 403 
Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu Arg Leu Thr Ser Asn 
90 95 100 



tat ccc tgc aag att tac gta tct gag tea gat ate cgc ate cca ccg 
Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp lie Arg lie Pro Pro 
105 110 115 



451 
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gag tac att cgc ggc gca cct tec get acc gaa get cgc cgt get ggt 499 
Glu Tyr lie Arg Gly Ala Pro Ser Ala Thr Glu Ala Arg Arg Ala Gly 
120 125 130 

gat gtt gca gat ate ate cca cgc ccc acc ctg gat gaa gtc cac gac 547 
Asp Val Ala Asp lie lie Pro Arg Pro Thr Leu Asp Glu Val His Asp 
135 140 145 

gca att ate gac ggc gac tgg cac gec ttc aac ggc ccc gaa etc ccg 595 
Ala lie lie Asp Gly Asp Trp His Ala Phe Asn Gly Pro Glu Leu Pro 
150 155 160 165 

ctt ttc cac ttc ggg ccg caa cgc ttc gac ate gec tgc gee cgc ate 643 
Leu Phe His Phe Gly Pro Gin Arg Phe Asp lie Ala Cys Ala Arg lie 
170 175 180 

gag cac tac acc ggc ate aac gtg gaa cac gtg cag aag tac att ctg 691 
Glu His Tyr Thr Gly lie Asn Val Glu His Val Gin Lys Tyr lie Leu 
185 190 195 

ttc acc aac tac gec atg cac acc acc gag ttc gtg cat ttt gec atg 739 
Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe Val His Phe Ala Met 
200 205 210 

tec gaa etc acc teg gaa gac tec cgc tac gtg ggt eta tec ttg cca 787 
Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val Gly Leu Ser Leu Pro 
215 220 225 

aac ggg cag gta att gac cga gag acc gec acc age etc ggt acg gaa 835 
Asn Gly Gin Val lie Asp Arg Glu Thr Ala Thr Ser Leu Gly Thr Glu 
230 235 240 245 

acc ctt gat ctg act age cgt ttc caa atg cct cgt tac gat etc ate 883 
Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro Arg Tyr Asp Leu lie 
250 255 260 

acc gaa gee ggt gac ggt att acc att ate aac ate ggt gtg ggc cca 931 
Thr Glu Ala Gly Asp Gly lie Thr lie lie Asn lie Gly Val Gly Pro 
265 270 275 

tec aat gca aaa act ate acc gac tgc ctt get gtg etc cgc cca gaa 979 
Ser Asn Ala Lys Thr lie Thr Asp Cys Leu Ala Val Leu Arg Pro Glu 
280 285 290 

gee tgg gtg atg ate ggc cac tgt get ggc atg gac gee cgc atg^ cgc 1027 
Ala Trp Val Met lie Gly His Cys Ala Gly Met Asp Ala Arg Met' Arg 
295 300 305 

ate ggc gac etc ate ctt ggc aac gee tac cag cgc gaa gac cac att 1075 
lie Gly Asp Leu lie Leu Gly Asn Ala Tyr Gin Arg Glu Asp His lie 
310 315 320 325 

ctg aat acc cgc ate cca ctt ggt aat ccg ate ccg gca ata cca gaa 1123 
Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie Pro Ala lie Pro Glu 
330 335 340 

ate caa aaa get eta gaa gee age gtc gac gaa ate tac gga tec 1168 
lie Gin Lys Ala Leu Glu Ala Ser Val Asp Glu lie Tyr Gly Ser 
345 350 355 

tagtattcta tagtgtcacc taa 1191 
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<210> 1052 
<211> 356 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1052 

Val Gin Lys Asp Ser Val Val Arg Met Glu Ala Thr Thr lie Asp Asp 
15 10 15 

Ala lie Ala Lys Leu lie Asp lie Tyr Asp Thr Ser Thr Lys Leu Ala 
20 25 30 

Lys Glu Thr Leu Asn Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val 
35 40 45 

Tyr Pro Lys Leu Thr Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg 
50 55 60 

Thr Glu Pro Phe Gly Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr 
65 70 75 80 

Leu Ser Lys Pro Arg Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu 
85 90 95 

Arg Leu Thr Ser Asn Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp 
100 105 110 

lie Arg lie Pro Pro Glu Tyr lie Arg Gly Ala Pro Ser Ala Thr Glu 
115 120 125 

Ala Arg Arg Ala Gly Asp Val Ala Asp lie lie Pro Arg Pro Thr Leu 
130 135 140 

Asp Glu Val His Asp Ala lie lie Asp Gly Asp Trp His Ala Phe Asn 
145 150 155 160 

Gly Pro Glu Leu Pro Leu Phe His Phe Gly Pro Gin Arg Phe Asp lie 
165 170 175 

Ala Cys Ala Arg lie Glu His Tyr Thr Gly lie Asn Val Glu His Val 
180 185 190 

Gin Lys Tyr lie Leu Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe 
195 200 205 

Val His Phe Ala Met Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val 
210 215 220 

Gly Leu Ser Leu Pro Asn Gly Gin Val lie Asp Arg Glu Thr Ala Thr 
225 230 235 240 

Ser Leu Gly Thr Glu Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro 
245 250 255 

Arg Tyr Asp Leu lie Thr Glu Ala Gly Asp Gly lie Thr lie lie Asn 
260 265 270 



lie Gly Val Gly Pro Ser Asn Ala Lys Thr lie Thr Asp Cys Leu Ala 
275 280 285 
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Val Leu Arg Pro Glu 
290 

Asp Ala Arg Met Arg 
305 

Arg Glu Asp His He 
325 

Pro Ala He Pro Glu 
340 

He Tyr Gly Ser 
355 



Ala Trp Val Met He 
295 

He Gly Asp Leu He 
310 

Leu Asn Thr Arg He 
330 

He Gin Lys Ala Leu 
345 



Gly His Cys Ala Gly Met 
300 

Leu Gly Asn Ala Tyr Gin 
315 320 

Pro Leu Gly Asn Pro He 
335 

Glu Ala Ser Val Asp Glu 
350 • 



<210> 1053 
<211> 1146 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1123) 
<223> RXN01240 

<400> 1053 

ttgttctcac atctacccgt atctttgttg gttttagtac ccgatagtga gttttgatcc 60 

ctgcacagga aagttagcgg cgctactatg aacgatcgat atg tct gac aac act 115 

Met Ser Asp Asn Thr 
1 5 

etc tec caa ttt ggc agt tac tac cac gaa ttc cga cgt gec cat ccc 163 
Leu Ser Gin Phe Gly Ser Tyr Tyr His Glu Phe Arg Arg Ala His Pro 
10 15 20 

atg gec gac gtc gaa ttc etc eta gca att gaa gaa tta ctt acg gac 211 
Met Ala Asp Val Glu Phe Leu Leu Ala He Glu Glu Leu Leu Thr Asp 
25 30 35 

ggt ggt gtc acc ttc gat cgc gtc acc aca cgc ate aaa gaa tgg tea 2 59 
Gly Gly Val Thr Phe Asp Arg Val Thr Thr Arg He Lys Glu Trp Ser 
40 45 50 

age ctg aaa gec aag get cgc aag cgt cgc aac gat ggc teg ttg ate 3 07 
Ser Leu Lys Ala Lys Ala Arg Lys Arg Arg Asn Asp Gly Ser Leu He 
55 60 65 

tac cct gat ccg cgc aaa gac ate cac gac atg ate ggt gtt egg ate ' 355 
Tyr Pro Asp Pro Arg Lys Asp He His Asp Met He Gly Val Arg He 
70 75 80 85 

acc acg tac cac tec acg gaa ata ccc gtg gee eta aaa gtg etc caa 403 
Thr Thr Tyr His Ser Thr Glu He Pro Val Ala Leu Lys Val Leu Gin 
90 95 100 



gac tec ttc ate gtc cac aaa tec gta gac aaa gee get gaa act cgc 
Asp Ser Phe He Val His Lys Ser Val Asp Lys Ala Ala Glu Thr Arg 
105 110 115 



451 
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atc tea ggc ggc ttt ggt tac ggc tec cac cac ctg att ctg gaa gtc 499 

lie Ser Gly Gly Phe Gly Tyr Gly Ser His His Leu lie Leu Glu Val 

120 125 130 

gat gac acc tec gat gac etc cag gac tac aaa ggc etc gtc ttt gaa 547 

Asp Asp Thr Ser Asp Asp Leu Gin Asp Tyr Lys Gly Leu Val Phe Glu 
135 ' 140 145 

gtt cag gtg cgc acc gtg ctg caa cac gec tgg gca gag ttc gaa cac 595 

Val Gin Val Arg Thr Val Leu Gin His Ala Trp Ala Glu Phe Glu His 

150 155 160 165 

gat ate cgc tat aaa cgc gee gat gtg tec aac cca gaa gac ttc age 643 

Asp lie Arg Tyr Lys Arg Ala Asp Val Ser Asn Pro Glu Asp Phe Ser 

170 175 180 

gca gaa gta gac cgc atg ttc acc etc get gec gga etc ate gaa tta 691 

Ala Glu Val Asp Arg Met Phe Thr Leu Ala Ala Gly Leu lie Glu Leu 

185 190 195 

i;^ gcg gac caa caa ttc gac caa ate gec gca etc aaa gaa acc age cga 73 9 

,?j Ala Asp Gin Gin Phe Asp Gin lie Ala Ala Leu Lys Glu Thr Ser Arg 

*jS 200 205 210 

gtt get gat gaa tec gtc gaa etc acc gca gag aca ctt ccc ggc gtt 787 

yi Val Ala Asp Glu Ser Val Glu Leu Thr Ala Glu Thr Leu Pro Gly Val 
: ^ 215 220 225 

O ctt gee atg etc att ggc aac cgc ttc ccc cgc cca cgc tec aca aac 83 5 

Leu Ala Met Leu lie Gly Asn Arg Phe Pro Arg Pro Arg Ser Thr Asn 

r*k 230 235 240 245 

-.tap 
=• 

in tac cgc ttc etc gaa gac ate ctg gtg gee aac tec att acc tct gtg 883 

l ¥ s Tyr Arg Phe Leu Glu Asp lie Leu Val Ala Asn Ser lie Thr Ser Val 

^ 250 255 260 

M gtg cag ctg cgc gag ctg etc aac ccc acc gac att gaa gtg ctg ttg 931 

Val Gin Leu Arg Glu Leu Leu Asn Pro Thr Asp lie Glu Val Leu Leu 

265 270 275 

aaa gta atg aac tac cgc ttc cac cca ggc cag ate cgc ate ate gac 979 

Lys Val Met Asn Tyr Arg Phe His Pro Gly Gin lie Arg lie lie Asp 

280 285 290 

gat tta eta etc aaa cga ttt ggc caa tea cac ate gat gee acc gtc 1027 

Asp Leu Leu Leu Lys Arg Phe Gly Gin Ser His lie Asp Ala Thr Val 
295 300 305 

gee acc gac tec caa cca etc aac gec aaa cgc cac agg cag eta aaa 1075 

Ala Thr Asp Ser Gin Pro Leu Asn Ala Lys Arg His Arg Gin Leu Lys 

310 315 320 325 

cgc aag eta gag etc atg acc caa get cat ctt gtg gaa cca cca aac 1123 

Arg Lys Leu Glu Leu Met Thr Gin Ala His Leu Val Glu Pro Pro Asn 

330 335 340 

taaagttccc ccaaagttag ccc 1146 



<210> 1054 
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<211> 341 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1054 

Met Ser Asp Asn Thr Leu Ser Gin Phe Gly Ser Tyr Tyr His Glu Phe 
15 10 15 

Arg Arg Ala His Pro Met Ala Asp Val Glu Phe Leu Leu Ala lie Glu 
20 25 30 

Glu Leu Leu Thr Asp Gly Gly Val Thr Phe Asp Arg Val Thr Thr Arg 
35 40 45 

lie Lys Glu Trp Ser Ser Leu Lys Ala Lys Ala Arg Lys Arg Arg Asn 
50 55 60 

Asp Gly Ser Leu lie Tyr Pro Asp Pro Arg Lys Asp lie His Asp Met 
65 70 75 80 

lie Gly Val Arg lie Thr Thr Tyr His Ser Thr Glu lie Pro Val Ala 
85 90 95 

Leu Lys Val Leu Gin Asp Ser Phe lie Val His Lys Ser Val Asp Lys 
100 105 110 

Ala Ala Glu Thr Arg lie Ser Gly Gly Phe Gly Tyr Gly Ser His His 
115 120 125 

Leu lie Leu Glu Val Asp Asp Thr Ser Asp Asp Leu Gin Asp Tyr Lys 
130 135 140 

Gly Leu Val Phe Glu Val Gin Val Arg Thr Val Leu Gin His Ala Trp 
145 150 155 160 

Ala Glu Phe Glu His Asp lie Arg Tyr Lys Arg Ala Asp Val Ser Asn 
165 170 175 

Pro Glu Asp Phe Ser Ala Glu Val Asp Arg Met Phe Thr Leu Ala Ala 
180 185 190 

Gly Leu lie Glu Leu Ala Asp Gin Gin Phe Asp Gin lie Ala Ala Leu 
195 200 205 

Lys Glu Thr Ser Arg Val Ala Asp Glu Ser Val Glu Leu Thr Ala Glu 
210 215 220 

Thr Leu Pro Gly Val Leu Ala Met Leu lie Gly Asn Arg Phe Pro Arg 
225 230 235 240 

Pro Arg Ser Thr Asn Tyr Arg Phe Leu Glu Asp He Leu Val Ala Asn 
245 250 255 

Ser He Thr Ser Val Val Gin Leu Arg Glu Leu Leu Asn Pro Thr Asp 
260 265 270 

He Glu Val Leu Leu Lys Val Met Asn Tyr Arg Phe His Pro Gly Gin 
275 280 285 

He Arg He He Asp Asp Leu Leu Leu Lys Arg Phe Gly Gin Ser His 
290 295 300 
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Ile Asp Ala Thr Val Ala Thr Asp Ser Gin Pro Leu Asn Ala Lys Arg 
305 310 315 320 

His Arg Gin Leu Lys Arg Lys Leu Glu Leu Met Thr Gin Ala His Leu 
325 330 335 

Val Glu Pro Pro Asn 
340 



<210> 1055 
<211> 1234 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1234) 
<223> RXN02008 

<400> 1055 

tactggtcta tctatcaaaa gatgatcgtt cgcggtcgtg attttgacga tatttttgat 60 



cttgttggca tccgcatcct ggtagacaac gtgaacaact gtg tac gcc gcc ate 

Val Tyr Ala Ala lie 
1 5 



115 



ggt gtc gtg cac tec ctg ttc aat get ctg cct ggc cga ttc aaa gac 
Gly Val Val His Ser Leu Phe Asn Ala Leu Pro Gly Arg Phe Lys Asp 
10 15 20 



163 



tat att tea gcc ccg cgc ttc ggt gtc tac caa tec ctg cac ace ace 
Tyr lie Ser Ala Pro Arg Phe Gly Val Tyr Gin Ser Leu His Thr Thr 
25 30 35 



211 



gtg atg gga cct ggc ggt aag cct ctg gaa gtt cag gca cgt acc cac 
Val Met Gly Pro Gly Gly Lys Pro Leu Glu Val Gin Ala Arg Thr His 
40 45 50 



259 



gac atg cac tac aac gcc gaa ttc ggc att gca gcg cac tgg cga tac 
Asp Met His Tyr Asn Ala Glu Phe Gly lie Ala Ala His Trp Arg Tyr 
55 60 65 



307 



aaa gaa acc aaa ggc age cac agt ggc gag caa gcc gaa gtg gat caa 
Lys Glu Thr Lys Gly Ser His Ser Gly Glu Gin Ala Glu Val Asp Gin 
70 75 80 85 



355 



atg gcg tgg atg cgc caa ctt ctg gac tgg caa aaa gaa gca gcc gac 
Met Ala Trp Met Arg Gin Leu Leu Asp Trp Gin Lys Glu Ala Ala Asp 
90 95 100 



403 



ccc aac gag ttc ctg gac age ctg cgc tac gat ctg act tec aag cag 
Pro Asn Glu Phe Leu Asp Ser Leu Arg Tyr Asp Leu Thr Ser Lys Gin 
105 110 115 



451 



ate ttc gtg ttc aca ccc aaa ggt gat gtg gtc aac ctg ccg gtg aac 
lie Phe Val Phe Thr Pro Lys Gly Asp Val Val Asn Leu Pro Val Asn 
120 125 130 



499 



tec acc ccg gtg gac ttc gcc tac gcg gtg cac acc gaa gtg ggg cac 



547 
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Ser Thr Pro Val Asp Phe Ala Tyr Ala Val His Thr Glu Val Gly His 
135 140 145 

cgc tgc ate ggc gec aaa ate aac ggc aaa ctg gtc get ttg gaa acg 595 
Arg Cys lie Gly Ala Lys lie Asn Gly Lys Leu Val Ala Leu Glu Thr 
150 155 160 165 

aaa etc aaa tec ggc gat cgt gtt gaa gtc ttt acc tec aag gac caa 643 
Lys Leu Lys Ser Gly Asp Arg Val Glu Val Phe Thr Ser Lys Asp Gin 
170 175 180 

aac get ggc cca agt agg gga tgg caa gaa ttt gtt gtc tea cct cgt 691 
Asn Ala Gly Pro Ser Arg Gly Trp Gin Glu Phe Val Val Ser Pro Arg 
185 190 195 

gca aag gee aag att cgc cag tgg ttt gee aag gaa cga cgc gaa gaa 73 9 
Ala Lys Ala Lys lie Arg Gin Trp Phe Ala Lys Glu Arg Arg Glu Glu 
200 205 210 

tac eta gaa gee gga cgc gat gcg ctg gca gca gtt att cag cgt ggc 787 
Tyr Leu Glu Ala Gly Arg Asp Ala Leu Ala Ala Val lie Gin Arg Gly 
215 220 225 

;5 ggc ctg cca atg cac cgc ttg ttc acc gcg tec tec atg aag acg gtg 835 

Gly Leu Pro Met His Arg Leu Phe Thr Ala Ser Ser Met Lys Thr Val 
;jf 230 235 240 245 

: ^ gca aca gag ctg cac tac cca gat gta gat gcg etc tac aca gee ate 883 

= 5 Ala Thr Glu Leu His Tyr Pro Asp Val Asp Ala Leu Tyr Thr Ala lie 

;3 250 255 260 

: 1 ggc tec ggt tct gta tct gcg caa cac gta gtc aac cgt etc atg get 931 

ij£ Gly Ser Gly Ser Val Ser Ala Gin His Val Val Asn Arg Leu Met Ala 

;|j 265 270 275 

^ ate ttt ggt gac gaa gaa gat gee gaa gac gca ttg gtt gca cgc acc 97 9 

5 He Phe Gly Asp Glu Glu Asp Ala Glu Asp Ala Leu Val Ala Arg Thr 

y 280 285 290 

cca ttc age gag ctg gtc aac tec cgt gee acc acg gaa age age acc 1027 
Pro Phe Ser Glu Leu Val Asn Ser Arg Ala Thr Thr Glu Ser Ser Thr 
295 300 305 

ggc ate ctg gtc gaa ggc age cca gat gtc atg get aag etc get aaa 1075 
Gly He Leu Val Glu Gly Ser Pro Asp Val Met Ala Lys Leu Ala Lys 
310 315 320 325 

tgc tgt atg cca gtg cca gga gat gaa ate ttt gga ttc gtc acc cgt 1123 
Cys Cys Met Pro Val Pro Gly Asp Glu He Phe Gly Phe Val Thr Arg 
330 335 340 

ggt ggc ggt gtc tec gta cac cga aca gac tgc acg aat gtg gaa aag 1171 
Gly Gly Gly Val Ser Val His Arg Thr Asp Cys Thr Asn Val Glu Lys 
345 350 355 

etc aaa gaa gag cca gaa cgc att gtc tec gtc tec tgg get teg gaa 1219 
Leu Lys Glu Glu Pro Glu Arg He Val Ser Val Ser Trp Ala Ser Glu 
360 365 370 

ggt caa ggt tea gta 1234 
Gly Gin Gly Ser Val 
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375 



<210> 1056 
<211> 378 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1056 

Val Tyr Ala Ala lie Gly Val Val His Ser Leu Phe Asn Ala Leu Pro 
15 10 15 

Gly Arg Phe Lys Asp Tyr lie Ser Ala Pro Arg Phe Gly Val Tyr Gin 
20 25 30 

Ser Leu His Thr Thr Val Met Gly Pro Gly Gly Lys Pro Leu Glu Val 
35 40 45 

Gin Ala Arg Thr His Asp Met His Tyr Asn Ala Glu Phe Gly lie Ala 
50 55 60 

Ala His Trp Arg Tyr Lys Glu Thr Lys Gly Ser His Ser Gly Glu Gin 
65 70 75 80 

Ala Glu Val Asp Gin Met Ala Trp Met Arg Gin Leu Leu Asp Trp Gin 
85 90 95 

Lys Glu Ala Ala Asp Pro Asn Glu Phe Leu Asp Ser Leu Arg Tyr Asp 
100 105 110 

Leu Thr Ser Lys Gin lie Phe Val Phe Thr Pro Lys Gly Asp Val Val 
115 120 125 

Asn Leu Pro Val Asn Ser Thr Pro Val Asp Phe Ala Tyr Ala Val His 
130 135 140 

Thr Glu Val Gly His Arg Cys lie Gly Ala Lys lie Asn Gly Lys Leu 
145 150 155 160 

Val Ala Leu Glu Thr Lys Leu Lys Ser Gly Asp Arg Val Glu Val Phe 
165 170 175 

Thr Ser Lys Asp Gin Asn Ala Gly Pro Ser Arg Gly Trp Gin Glu Phe 
180 185 190 

Val Val Ser Pro Arg Ala Lys Ala Lys lie Arg Gin Trp Phe Ala Lys 
195 200 205 

Glu Arg Arg Glu Glu Tyr Leu Glu Ala Gly Arg Asp Ala Leu Ala Ala 
210 215 220 

Val lie Gin Arg Gly Gly Leu Pro Met His Arg Leu Phe Thr Ala Ser 
225 230 235 240 

Ser Met Lys Thr Val Ala Thr Glu Leu His Tyr Pro Asp Val Asp Ala' 
245 . 250 255 

Leu Tyr Thr Ala lie Gly Ser Gly Ser Val Ser Ala Gin His Val Val 
260 265 270 



Asn Arg Leu Met Ala lie Phe Gly Asp Glu Glu Asp Ala Glu Asp Ala 
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275 

Leu Val Ala Arg Thr 
290 

Thr Glu Ser Ser Thr 
305 

Ala Lys Leu Ala Lys 
325 

Gly Phe Val Thr Arg 
340 

Thr Asn Val Glu Lys 
355 

Ser Trp Ala Ser Glu 
370 



280 

Pro Phe Ser Glu Leu 
295 

Gly lie Leu Val Glu 
310 

Cys Cys Met Pro Val 
330 

Gly Gly Gly Val Ser 
345 

Leu Lys Glu Glu Pro 
360 

Gly Gin Gly Ser Val 
375 



285 

Val Asn Ser Arg Ala Thr 
300 

Gly Ser Pro Asp Val Met 
315 320 

Pro Gly Asp Glu lie Phe 
335 

Val His Arg Thr Asp Cys 
350 

Glu Arg lie Val Ser Val 
365 



<210> 1057 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXN01940 



<400> 1057 

ccagaatcaa tcaccgatac agtggcagcc aaagtccagg ctgaagaagc cgctcaagcc 60 



gccagctaaa tccacaaact gaactaagga gttttaccct atg acc acc aag ate 

Met Thr Thr Lys lie 
1 5 



115 



ate etc gac tgc gat cca gga cac gac gac get gta gee atg ctg etc 
lie Leu Asp Cys Asp Pro Gly His Asp Asp Ala Val Ala Met Leu Leu 
10 15 20 



163 



gca gec ggc age cca gaa att gaa ctg ctt gga ate acc acg gtc ggc 
Ala Ala Gly Ser Pro Glu lie Glu Leu Leu Gly lie Thr Thr Val Gly 
25 30 35 



211 



ggc aac cag acc ttg gac aag gtc acc cac aat acg cag gtc gta gec 
Gly Asn Gin Thr Leu Asp Lys Val Thr His Asn Thr Gin Val Val Ala 
40 45 50 



259 



acc ate get gat ate aat gcg ccc ate tac cgc ggt gtc acc cga cca 
Thr lie Ala Asp lie Asn Ala Pro lie Tyr Arg Gly Val Thr Arg Pro 
55 60 65 



307 



ttg gtg cgc ccc gtt gag gta gec gaa gat ate cac ggc gat acc ggc 
Leu Val Arg Pro Val Glu Val Ala Glu Asp lie His Gly Asp Thr Gly 
70 75 80 85 



355 



atg gaa ate cac aag tac gaa ctg cct gaa cca acc aag cag gta gaa 
Met Glu lie His Lys Tyr Glu Leu Pro Glu Pro Thr Lys Gin Val Glu 
90 95 100 



403 
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gac acc cac gcg gtg gat ttc ate ate gat acc ate atg aat aac gag 451 
Asp Thr His Ala Val Asp Phe lie lie Asp Thr lie Met Asn Asn Glu 
105 110 115 

ccc ggc age gta gcg ctg gtt ccc acc gga cca ctg acc aac ate gcg 499 
Pro Gly Ser Val Ala Leu Val Pro Thr Gly Pro Leu Thr Asn lie Ala 
120 125 130 

ctg gca gtc egg aaa gaa cca cgc ate gec gag cga gtc aag gaa gtt 547 
Leu Ala Val Arg Lys Glu Pro Arg lie Ala Glu Arg Val Lys Glu Val 
135 140 145 

gtc etc atg ggc ggg ggc tac cac gta gga aac tgg acc gee gta get 595 
Val Leu Met Gly Gly Gly Tyr His Val Gly Asn Trp Thr Ala Val Ala 
150 155 160 165 

gaa ttc aac ate aag ate gac ccc gaa gca gec cac ate gta ttc aac 643 
Glu Phe Asn lie Lys lie Asp Pro Glu Ala Ala His lie Val Phe Asn 
170 175 180 

gaa aag tgg cca ctg act atg gtc ggc etc gac ctt acc cac cag gcg 691 
Glu Lys Trp Pro Leu Thr Met Val Gly Leu Asp Leu Thr His Gin Ala 
185 190 195 

etc gca aca cct gag ate gaa gee aag ttc aac gag ctg ggc acc gac 73 9 
Leu Ala Thr Pro Glu lie Glu Ala Lys Phe Asn Glu Leu Gly Thr Asp 
200 205 210 

gtc gee gac ttc gtc gtc gcg ctt ttc gac get ttc cgc aag aat tac 787 
Val Ala Asp Phe Val Val Ala Leu Phe Asp Ala Phe Arg Lys Asn Tyr 
215 220 225 

cag gac gca cag ggt ttt gat aac cca cca gta cac gac cct tgt get 835 
Gin Asp Ala Gin Gly Phe Asp Asn Pro Pro Val His Asp Pro Cys Ala 
230 235 240 245 

gtt gca tac ctt gtt gac cca acc gta ttc acc acc cgc aaa gca cca 883 
Val Ala Tyr Leu Val Asp Pro Thr Val Phe Thr Thr Arg Lys Ala Pro 
250 255 260 

etc gat gtg gag ctg tac ggc gca etc acc aca ggc atg acc gtt get 931 
Leu Asp Val Glu Leu Tyr Gly Ala Leu Thr Thr Gly Met Thr Val Ala 
265 270 275 

gat ttc cgc gca ccg get cca gca gat tgc acc acc caa gta get gtt 979 
Asp Phe Arg Ala Pro Ala Pro Ala Asp Cys Thr Thr Gin Val Ala Val 
280 285 290 

gac ctg gac ttt gat aaa ttc tgg aac atg gtg ate gat gca gta aag 1027 
Asp Leu Asp Phe Asp Lys Phe Trp Asn Met Val lie Asp Ala Val Lys 
295 300 305 

cgc ate gga tagacctgtt cacaaggttg tta 1059 

Arg lie Gly 

310 



<210> 1058 
<211> 312 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 1058 

Met Thr Thr Lys lie lie Leu Asp Cys Asp Pro Gly His Asp Asp Ala 
15 10 15 

Val Ala Met Leu Leu Ala Ala Gly Ser Pro Glu lie Glu Leu Leu Gly 
20 25 30 

lie Thr Thr Val Gly Gly Asn Gin Thr Leu Asp Lys Val Thr His Asn 
35 40 45 

Thr Gin Val Val Ala Thr lie Ala Asp lie Asn Ala Pro lie Tyr Arg 
50 55 60 

Gly Val Thr Arg Pro Leu Val Arg Pro Val Glu Val Ala Glu Asp lie 
65 70 75 80 

His Gly Asp Thr Gly Met Glu lie His Lys Tyr Glu Leu Pro Glu Pro 
85 90 95 

Thr Lys Gin Val Glu Asp Thr His Ala Val Asp Phe lie lie Asp Thr 
100 105 110 

lie Met Asn Asn Glu Pro Gly Ser Val Ala Leu Val Pro Thr Gly Pro 
115 120 125 

Leu Thr Asn lie Ala Leu Ala Val Arg Lys Glu Pro Arg lie Ala Glu 
130 135 140 

Arg Val Lys Glu Val Val Leu Met Gly Gly Gly Tyr His Val Gly Asn 
145 150 155 160 

Trp Thr Ala Val Ala Glu Phe Asn lie Lys lie Asp Pro Glu Ala Ala 
165 170 175 

His lie Val Phe Asn Glu Lys Trp Pro Leu Thr Met Val Gly Leu Asp 
180 185 . 190 

Leu Thr His Gin Ala Leu Ala Thr Pro Glu lie Glu Ala Lys Phe Asn 
195 200 205 

Glu Leu Gly Thr Asp Val Ala Asp Phe Val Val Ala Leu Phe Asp Ala 
210 215 220 

Phe Arg Lys Asn Tyr Gin Asp Ala Gin Gly Phe Asp Asn Pro Pro Val 
225 230 235 240 

His Asp Pro Cys Ala Val Ala Tyr Leu Val Asp Pro Thr Val Phe Thr 
245 250 255 

Thr Arg Lys Ala Pro Leu Asp Val Glu Leu Tyr Gly Ala Leu Thr Thr 
260 265 270 

Gly Met Thr Val Ala Asp Phe Arg Ala Pro Ala Pro Ala Asp Cys Thr 
275 280 285 

Thr Gin Val Ala Val Asp Leu Asp Phe Asp Lys Phe Trp Asn Met Val 
290 295 300 



lie Asp Ala Val Lys Arg lie Gly 
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305 310 



<210> 1059 

<211> 602 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (579) 

<223> FRXA01940 

<400> 1059 

aga gta acg ctt gtt tec acc ggg cca ctg acc aac ate gcg ctg gca 48 
Arg Val Thr Leu Val Ser Thr Gly Pro Leu Thr Asn lie Ala Leu Ala 
15 10 15 

gtc egg aaa gaa cca cgc ate gec gag cga gtc aag gaa gtt gtc etc 96 
Val Arg Lys Glu Pro Arg lie Ala Glu Arg Val Lys Glu Val Val Leu 
20 25 30 

atg ggc ggg ggc tac cac gta gga aac tgg acc gee gta get gaa ttc 144 
Met Gly Gly Gly Tyr His Val Gly Asn Trp Thr Ala Val . Ala Glu Phe 
35 40 45 

aac ate aag ate gac ccc gaa gca gee cac ate gta ttc aac gaa aag 192 
Asn lie Lys lie Asp . Pro Glu Ala Ala His lie Val Phe Asn Glu Lys 
50 55 60 

tgg cca ctg act atg gtc ggc etc gac ctt acc cac cag gcg etc gca 240 
Trp Pro Leu Thr Met Val Gly Leu Asp Leu Thr His Gin Ala Leu Ala 
65 70 75 80 

aca cct gag ate gaa gec aag ttc aac gag ctg ggc acc gac gtc gee 2 88 
Thr Pro Glu lie Glu Ala Lys Phe Asn Glu Leu Gly Thr Asp Val Ala 
85 90 95 

gac ttc gtc gtc gcg ctt ttc gac get ttc cgc aag aat tac cag gac 336 
Asp Phe Val Val Ala Leu Phe Asp Ala Phe Arg Lys Asn Tyr Gin Asp 
100 105 110 

gca cag ggt ttt gat aac cca cca gta cac gac cct tgt get gtt gca 3 84 
Ala Gin Gly Phe Asp Asn Pro Pro Val His Asp Pro Cys Ala Val Ala 
115 120 125 

tac ctt gtt gac cca acc gta ttc acc acc cgc aaa gca cca etc gat 432 
Tyr Leu Val Asp Pro Thr Val Phe Thr Thr Arg Lys Ala Pro Leu Asp 
130 135 140 

gtg gag ctg tac ggc gca etc acc aca ggc atg acc gtt get gat ttc 480 
Val Glu Leu Tyr Gly Ala Leu Thr Thr Gly Met Thr Val Ala Asp Phe 
145 150 155 160 

cgc gca ccg get cca gca gat tgc acc acc caa gta get gtt gac ctg 528 
Arg Ala Pro Ala Pro Ala Asp Cys Thr Thr Gin Val Ala Val Asp Leu 
165 170 175 

gac ttt gat aaa ttc tgg aac atg gtg ate gat gca gta aag cgc ate 576 
Asp Phe Asp Lys Phe Trp Asn Met Val lie Asp Ala Val Lys Arg lie 
180 185 190 
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gga tagacctgtt cacaaggttg tta 
Gly 



<210> 1060 
<211> 193 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1060 

Arg Val Thr Leu Val Ser Thr Gly Pro Leu Thr Asn lie Ala Leu Ala 
15 10 15 

Val Arg Lys Glu Pro Arg lie Ala Glu Arg Val Lys Glu Val Val Leu 
20 25 30 

Met Gly Gly Gly Tyr His Val Gly Asn Trp Thr Ala Val Ala Glu Phe 
35 40 45 

Asn lie Lys lie Asp Pro Glu Ala Ala His lie Val Phe Asn Glu Lys 
50 55 60 

Trp Pro Leu Thr Met Val Gly Leu Asp Leu Thr His Gin Ala Leu Ala 
65 70 75 80 

Thr Pro Glu lie Glu Ala Lys Phe Asn Glu Leu Gly Thr Asp Val Ala 
85 90 95 

Asp Phe Val Val Ala Leu Phe Asp Ala Phe Arg Lys Asn Tyr Gin Asp 
100 105 110 

Ala Gin Gly Phe Asp Asn Pro Pro Val His Asp Pro Cys Ala Val Ala 
115 120 125 

Tyr Leu Val Asp Pro Thr Val Phe Thr Thr Arg Lys Ala Pro Leu Asp 
130 135 140 

Val Glu Leu Tyr Gly Ala Leu Thr Thr Gly Met Thr Val Ala Asp Phe 
145 150 155 160 

Arg Ala- Pro Ala Pro Ala Asp Cys Thr Thr Gin Val Ala Val Asp Leu 
165 170 175 

Asp Phe Asp Lys Phe Trp Asn Met Val lie Asp Ala Val Lys Arg lie 
180 185 190 

Gly 



<210> 1061 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXA02559 
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<400> 1061 

ttagtcctct atggcagcaa gcctgccaga ggagcctatc cagcactaga ccccaactag 60 

aacccaaccc caaaaccaga aaacactaag ctcgtgagac atg att cct gtt etc 115 

Met lie Pro Val Leu 
1 5 

ate gac tgc gac acc ggc ate gac gac gee etc gee ctg ate tac ctg 163 
lie Asp Cys Asp Thr Gly lie Asp Asp Ala Leu Ala Leu lie Tyr Leu 
10 15 20 

gtt get ttg cat aaa cgt ggt gaa ate caa ctt ttt gga gca acg acc 211 
Val Ala Leu His Lys Arg Gly Glu lie Gin Leu Phe Gly Ala Thr Thr 
25 30 35 

acc gca gga aat gtt gat gtg aaa caa acc gee ate aat acc agg tgg 2 59 
Thr Ala Gly Asn Val Asp Val Lys Gin Thr Ala lie Asn Thr Arg Trp 
40 45 50 

gtg ttg gat cag tgt gga tta gcg gac ate ccg gtc etc gca gga caa 3 07 
Val Leu Asp Gin Cys Gly Leu Ala Asp lie Pro Val Leu Ala Gly Gin 
55 60 65 

cct gaa cca aag cac gtg ccg eta gtg act act cca gaa aca cac ggc 355 
Pro Glu Pro Lys His Val Pro Leu Val Thr Thr Pro Glu Thr His Gly 
70 75 80 85 

gac cat ggc ctt ggt tat ata aac cca ggt cac gtc gaa att cca gaa 403 
Asp His Gly Leu Gly Tyr lie Asn Pro Gly His Val Glu lie Pro Glu 
90 95 100 

ggt gac tgg aag cag ctg tgg aaa gaa cac etc agt aac cca gaa act 451 
Gly Asp Trp Lys Gin Leu Trp Lys Glu His Leu Ser Asn Pro Glu Thr 
105 110 115 

aag ctg att gtc acc ggg ccc gee acc aac ctt gcg gaa ttc ggg cca 499 
Lys Leu lie Val Thr Gly Pro Ala Thr Asn Leu Ala Glu Phe Gly Pro 
120 125 130 

gtg gaa aac gtc acg ctg atg ggt ggc acc tac ctt tat cca ggc aac 547 
Val Glu Asn Val Thr Leu Met Gly Gly Thr Tyr Leu Tyr Pro Gly Asn 
135 140 145 

acc act cca acg gca gaa tgg aat acc tgg gtt gat cca cac gga get 595 
Thr Thr Pro Thr Ala Glu Trp Asn Thr Trp Val Asp Pro His Gly Ala 
150 155 160 165 

aaa gaa gca ttc gcg gca gec caa aag ccc att acg gtg tgt tec ttg 643 
Lys Glu Ala Phe Ala Ala Ala Gin Lys Pro lie Thr Val Cys Ser Leu 
170 175 180 

ggc gtg acc gag cag ttt acg ctg aac ccg gac ate ctt tct aca ctt 691 
Gly Val Thr Glu Gin Phe Thr Leu Asn Pro Asp lie Leu Ser Thr Leu 
185 190 195 

ate aac acg ctt ggc age caa ccc ate gca gag cat tta cct gag atg 73 9 
lie Asn Thr Leu Gly Ser Gin Pro lie Ala Glu His Leu Pro Glu Met 
200 205 210 



ctg cgc ttt tac ttt gaa ttt cac gaa gtg cag ggc gaa ggt tac ctt 



787 



BGM21CP 



-1411- 



Leu Arg Phe Tyr Phe Glu Phe His Glu Val Gin Gly Glu Gly Tyr Leu 
215 220 225 

get caa 'att cat gac ctg ctg acc tgc atg att gec ttg gat aaa ate 835 
Ala Gin lie His Asp Leu Leu Thr Cys Met lie Ala Leu Asp Lys lie 
230 235 240 245 

cca ttt tea ggc cgt gaa gta acc gtg gac gtg gag get gat teg ccc 883 
Pro Phe Ser Gly Arg Glu Val Thr Val Asp Val Glu Ala Asp Ser Pro 
250 255 260 

ttg atg cgt ggc acc act gtt gca gat att cgc gga cat tgg ggc aag 931 
Leu Met Arg Gly Thr Thr Val Ala Asp lie Arg Gly His Trp Gly Lys 
265 270 275 

cca get aac gca ttt ctt gtg gaa acc gca gac att gag gec gec cac 979 
Pro Ala Asn Ala Phe Leu Val Glu Thr Ala Asp lie Glu Ala Ala His 
280 285 290 

gcg gaa ctt eta aga gca gtg gaa tgaaataatc eggtgetgat gca 1026 
Ala Glu Leu Leu Arg Ala Val Glu 
295 300 



<210> 1062 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1062 

Met lie Pro Val Leu lie Asp Cys Asp Thr Gly lie Asp Asp Ala Leu 
15 10 15 

Ala Leu lie Tyr Leu Val Ala Leu His Lys Arg Gly Glu lie Gin Leu 
20 25 30 

Phe Gly Ala Thr Thr Thr Ala Gly Asn Val Asp Val Lys Gin Thr Ala 
35 40 45 

lie Asn Thr Arg Trp Val Leu Asp Gin Cys Gly Leu Ala Asp lie Pro 
50 55 60 

Val Leu Ala Gly Gin Pro Glu Pro Lys His Val Pro Leu Val Thr Thr 
65 70 75 80 

Pro Glu Thr His Gly Asp His Gly Leu Gly Tyr lie Asn Pro Gly His 
85 90 95 

Val Glu lie Pro Glu Gly Asp Trp Lys Gin Leu Trp Lys Glu His Leu 
100 105 110 

Ser Asn Pro Glu Thr Lys Leu lie Val Thr Gly Pro Ala Thr Asn Leu 
115 120 125 

Ala Glu Phe Gly Pro Val Glu Asn Val Thr Leu Met Gly Gly Thr Tyr 
130 135 . 140 

Leu Tyr Pro Gly Asn Thr Thr Pro Thr Ala Glu Trp Asn Thr Trp Val 
145 150 155 160 



Asp Pro His Gly Ala Lys Glu Ala Phe Ala Ala Ala Gin Lys Pro lie 
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Thr Val Cys Ser 
180 

lie Leu Ser Thr 
195 

His Leu Pro Glu 
210 

Gly Glu Gly Tyr 
225 

Ala Leu Asp Lys 



Glu Ala Asp Ser 
260 

Gly His Trp Gly 
275 

lie Glu Ala Ala 
290 



165 

Leu Gly Val Thr 



Leu lie Asn Thr 
200 

Met Leu Arg Phe 
215 

Leu Ala Gin lie 
230 

lie Pro Phe Ser 
245 

Pro Leu Met Arg 



Lys Pro Ala Asn 
280 

His Ala Glu Leu 
295 



170 

Glu Gin Phe Thr 
185 

Leu Gly Ser Gin 



Tyr Phe Glu Phe 
220 

His Asp Leu Leu 
235 

Gly Arg Glu Val 
250 

Gly Thr Thr Val 
265 

Ala Phe Leu Val 



Leu Arg Ala Val 
300 



175 

Leu Asn Pro Asp 
190 

Pro lie Ala Glu 
205 

His Glu Val Gin 



Thr Cys Met lie 
240 

Thr Val Asp Val 
255 

Ala Asp lie Arg 
270 

Glu Thr Ala Asp 
285 

Glu 



<210> 1063 
<211> 1050 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1027) 
<223> RXA02497 

<400> 1063 

tcgatgccgc cgctggcgaa gactcgggga aacctaaaaa taccgaagaa gaatttgacc 60 

gattcacact ttgccaccct agaccgtcta acctttaggt gtg aga tta ggt gta 115 

Val Arg Leu Gly Val 
1 5 

tta gat gtg ggc age aat act gtc cac eta gtt gca gta gac gcg cgt 163 
Leu Asp Val Gly Ser Asn Thr Val His Leu Val Ala Val Asp Ala Arg 
10 15 20 

ccc ggt gga cac ccc acc ccg atg age aat tgg cgt acc cca ctg cgc 211 
Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp Arg Thr Pro Leu Arg 
25 30 35 

ctt gtt gag ctt ctt gat gac tec ggg gcg ate tec gaa aag ggc ate 259 
Leu Val Glu Leu Leu Asp Asp Ser Gly Ala lie Ser Glu Lys Gly lie 
40 45 50 

aac aaa etc acc tea gca gtc ggg gaa gca gca gac eta gcg aaa acg 3 07 
Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala Asp Leu Ala Lys Thr 
55 60 65 



etc ggc tgc get gaa ctg atg cca ttt get aca teg gca gtc cgc tec 



355 
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Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr Ser Ala Val Arg Ser 
70 75 80 85 

gcc acc aac age gag gca gtg etc gac cac gtg gag aag gaa ace ggc 403 
Ala Thr Asn Ser Glu Ala Val Leu Asp His Val Glu Lys Glu Thr Gly 
90 95 100 

gtc cgc ctg tec ate ctt tec ggt gaa gac gaa gca cgc caa act ttc 451 
Val Arg Leu Ser lie Leu Ser Gly Glu Asp Glu Ala Arg Gin Thr Phe 
105 110 115 

etc gca gtt cga cgt tgg tat gga tgg tec gca ggg cgc ata act aac 499 
Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala Gly Arg lie Thr Asn 
120 125 130 

etc gac ate ggt ggc ggc tec ctg gaa eta tec tec gga acc gac gaa 547 
Leu Asp lie Gly Gly Gly Ser Leu Glu Leu Ser Ser Gly Thr Asp Glu 
135 140 145 

tec cca gac etc gcg ttc tea ctg gat ctg ggt gcg ggc cgc ttg acc 595 
Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly Ala Gly Arg Leu Thr 
150 155 160 165 

cac aac tgg ttc gac acc gat cca ccg gca cgt aag aaa ate aac etc 643 
His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg Lys Lys lie Asn Leu 
170 175 180 

ctg cgc gat tat ate gat gcg gaa ctt gca gaa ccc gcc cgc cag atg 691 
Leu Arg Asp Tyr lie Asp Ala Glu Leu Ala Glu Pro Ala Arg Gin Met 
185 190 195 

cgc acc eta ggg ccc gcg cgc ctg gca gtg gga aca tec aaa act ttc 739 
Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly Thr Ser Lys Thr Phe 
200 205 210 

cgc acc ctg gca cga ctg act ggt get gcg ccc tea tec gca gga cca 787 
Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro Ser Ser Ala Gly Pro 
215 220 225 

cac gtc acc cga acc etc acc gcg ccg ggt ctg cgc cag ctg ate gca 835 
His Val Thr Arg Thr Leu Thr Ala Pro Gly Leu Arg Gin Leu lie Ala 
230 235 240 245 

ttt ate tea cga atg act gcg gcg gac cgc get gag ctg gaa ggt ate 883 
Phe lie Ser Arg Met Thr Ala Ala Asp Arg Ala Glu Leu Glu Gly lie 
250 255 260 

age teg gat egg tea cat cag ate gtg gca ggt gcg eta gtt gcg gaa 931 
Ser Ser Asp Arg Ser His Gin lie Val Ala Gly Ala Leu "Val Ala Glu 
265 270 275 

get gcg atg cgt gcg ttg gat att gac aag gta gaa att tgt ccg tgg 979 
Ala Ala Met Arg Ala Leu Asp lie Asp Lys Val Glu lie Cys Pro Trp 
280 285 290 

gca ctt cgt gaa ggt gtg ate etc acc agg ate gac aaa gga etc gag 1027 
Ala Leu Arg Glu Gly Val lie Leu Thr Arg lie Asp Lys Gly Leu Glu 
295 300 305 

taacatttac ccggaaagga gtt 1050 
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<210> 1064 
<211> 309 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1064 

Val Arg Leu Gly Val Leu Asp Val Gly Ser Asn Thr Val His Leu Val 
15 10 15 

Ala Val Asp Ala Arg Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp 
20 25 30 

Arg Thr Pro Leu Arg Leu Val Glu Leu Leu Asp Asp Ser Gly Ala lie 
35 40 45 

Ser Glu Lys Gly lie Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala 
50 55 60 

Asp Leu Ala Lys Thr Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr 
65 70 75 80 

Ser Ala Val Arg Ser Ala Thr Asn Ser Glu Ala Val Leu Asp His Val 
85 90 95 

Glu Lys Glu Thr Gly Val Arg Leu Ser lie Leu Ser Gly Glu Asp Glu 
100 105 110 

Ala Arg Gin Thr Phe Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala 
115 120 125 

Gly Arg lie Thr Asn Leu Asp lie Gly Gly Gly Ser Leu Glu Leu Ser 
130 135 140 

Ser Gly Thr Asp Glu Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly 
145 150 155 160 

Ala Gly Arg Leu Thr His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg 
165 170 175 

Lys Lys lie Asn Leu Leu Arg Asp Tyr lie Asp Ala Glu Leu Ala Glu>o 
180 185 190 

Pro Ala Arg Gin Met Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly 
195 200 205 

Thr Ser Lys Thr Phe Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro 
210 215 220 

Ser Ser Ala Gly Pro His Val Thr Arg Thr Leu Thr Ala Pro Gly Leu 
225 230 235 240 

Arg Gin Leu lie Ala Phe lie Ser Arg Met Thr Ala Ala Asp Arg Ala 
245 250 255 

Glu Leu Glu Gly lie Ser Ser Asp Arg Ser His Gin lie Val Ala Gly 
260 265 270 

Ala Leu Val Ala Glu Ala Ala Met Arg Ala Leu Asp lie Asp Lys Val 
275 280 285 
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Glu lie Cys Pro Trp Ala Leu Arg Glu Gly Val lie Leu Thr Arg lie 
290 295 300 

Asp Lys Gly Leu Glu 
305 



<210> 1065 
<211> 2226 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2203) 
<223> RXN01079 

<400> 1065 

accttaaaac ttaatcaatc aatacaaagt tcacacctct tttgaaaggg acattccttt 60 

gactgcatcg ggaaccaccg tcgtgccacg cggagaccag atg gac ttc cac get 115 

Met Asp Phe His Ala 
1 5 

ctt aac gcg ttg etc aac ctt tac gat gac aac ggc aag ate cag ttt 163 
Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn Gly Lys lie Gin Phe 
10 15 20 

gag aaa gac cgt gaa get gca aac cag tac ttc ctg cag cac gtc aac 211 
Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe Leu Gin His Val Asn 
25 30 35 

cag aac acc gtc ttc ttc cac aac ctg cag gaa aag ate gac tac ctg 259 
Gin Asn Thr Val Phe Phe His Asn Leu Gin Glu Lys lie Asp Tyr Leu 
40 45 50 

gtt gaa aac aag tac tat gac cca ate gtt ctg gac aag tac gac ttc 3 07 
Val Glu Asn Lys Tyr Tyr Asp Pro lie Val Leu Asp Lys Tyr Asp Phe 
55 60 65 

cag ttc ate aag gac etc ttc aag cgc gca tac gga ttc aag ttc cgc 355 
Gin Phe lie Lys Asp Leu Phe Lys Arg Ala Tyr Gly Phe Lys Phe Arg 
70 75 80 85 

ttc cag tec ttc etc ggt gca tac aag tac tac act tec tac acc ctg 403 
Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr Thr Ser Tyr Thr Leu 
90 95 100 

aag acc ttc gac ggt cgc cgc tac etc gag cgt ttc gaa gac cgt gtc 451 
Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg Phe Glu Asp Arg Val 
105 110 115 

tgc atg gtc gee etc acc etc get gac ggc gac cgc gca ttg gee gag 499 
Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp Arg Ala Leu Ala Glu 
120 125 130 

aac ctg gtc gat gag ate atg tct ggc cgt ttc caa cca gca acc cca 547 
Asn Leu Val Asp Glu lie Met Ser Gly Arg Phe Gin Pro Ala Thr Pro 
135 140 145 



acc ttc ctg aac tec ggc aag gca cag cgc ggc gag cca gta tec tgc 



595 
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Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly Glu Pro Val Ser Cys 
150 155 160 165 

ttc etc ctg cgt ate gaa gac aac atg gag tec ate gga cgt tec ate 643 
Phe Leu Leu Arg lie Glu Asp Asn Met Glu Ser lie Gly Arg Ser lie 
170 175 180 

aac tct get ctt cag ctg tec aag cgt ggc ggt ggc gta gcg ttg ctg 691 

Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly Gly Val Ala Leu Leu 

185 190 195 

ctg tec aac ctt cgt gaa gee ggt gca ccg att aag aag att gaa aac 739 
Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro lie Lys Lys lie Glu Asn 
200 205 210 

cag tct tec ggt gtt ate cca gtg atg aaa ctt ctg gaa gat get ttc 787 

Gin Ser Ser Gly Val lie Pro Val Met Lys Leu Leu Glu Asp Ala Phe 
215 220 225 

tec tac get aac cag ctg ggt get cgt cag ggt gca ggt get gtg tac 835 

Ser Tyr Ala Asn Gin Leu Gly Ala Arg Gin Gly Ala Gly Ala Val Tyr 
230 235 240 245 

etc aac get cac cac cca gat ate ctg tec ttc ctg gat ace aag cgt 883 

Leu Asn Ala His His Pro Asp lie Leu Ser Phe Leu Asp Thr Lys Arg 
250 255 260 

gag aac gec gat gag aag ate cgc ate aag acc ctg tec ctg ggt gtt 931 

Glu Asn Ala Asp Glu Lys lie Arg lie Lys Thr Leu Ser Leu Gly Val 

265 270 275 

gtg att ccg gac ate acc ttc gag ctg get aag cgc aac gat gac atg 979 

Val lie Pro Asp lie Thr Phe Glu Leu Ala Lys Arg Asn Asp Asp Met 
280 285 290 

tac ctg ttc tec cca tac gat gtg gag cgc att tac ggc aag cct ttc 1027 

Tyr* Leu Phe Ser Pro Tyr Asp Val Glu Arg lie Tyr Gly Lys Pro Phe 
295 300 305 

gca gac gtc tea ate acc gag cac tac gac gag atg gtg gat gat gac 107 5 

Ala Asp Val Ser lie Thr Glu His Tyr Asp Glu Met Val Asp Asp Asp 
310 315 320 325 

cgc ate cgc aag acc aag ate aac gcg cgt cag ttc ttc cag acc ctg 112 3 

Arg lie Arg Lys Thr Lys lie Asn Ala Arg Gin Phe Phe Gin Thr Leu 
330 335 340 

gca gaa ate cag ttc gag tec ggt tac cca tac ate atg tat gaa gac 1171 

Ala Glu lie Gin Phe Glu Ser Gly Tyr Pro Tyr lie Met Tyr Glu Asp 

345 350 355 

acc gtg aat gca tec aac cca ate gaa ggt cgc ate acc cac tea aac 1219 

Thr Val Asn Ala Ser Asn Pro lie Glu Gly Arg lie Thr His Ser Asn 
360 365 370 

ctg tgc tct gag ate ctt cag gtg tec acc cca tct gaa ttc aac gat 1267 

Leu Cys Ser Glu lie Leu Gin Val Ser Thr Pro Ser Glu Phe Asn Asp 
375 380 385 

gac ctg act tac gca gag gtc ggc gaa gac att tct tgt aac ttg ggt 1315 

Asp Leu Thr Tyr Ala Glu Val Gly Glu Asp lie Ser Cys Asn Leu Gly 
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390 395 400 405 

tec etc aac gtt gca atg get atg gat gca cca aac ttt gag aag acc 1363 
Ser Leu Asn Val Ala Met Ala Met Asp Ala Pro Asn Phe Glu Lys Thr 
410 415 420 

ate gaa acc gaa ate cgc ggc tta act gca gtg cct gag cag acc age 1411 
lie Glu Thr Glu lie Arg Gly Leu Thr Ala Val Pro Glu Gin Thr Ser 
425 430 435 

ate gat tec gtg cct tec ate cgt aag ggc aac gaa gca get cac gee 1459 
lie Asp Ser Val Pro Ser lie Arg Lys Gly Asn Glu Ala Ala His Ala 
440 445 450 

ate ggc ctt ggc . cag atg aac ctt cac ggc tac ttc ggt cgc gag cac 1507 
lie Gly Leu Gly Gin Met Asn Leu His Gly Tyr Phe Gly Arg Glu His 
455 460 465 

atg cac tac ggc tec gag gaa gee ctg gac ttc acc aac gca tac ttt 1555 
Met His Tyr Gly Ser Glu Glu Ala Leu Asp Phe Thr Asn Ala Tyr Phe 
470 475 480 485 

get gee gtg ctg tac cag tgc ctg cgt gca tec aac cag ate get act 1603 
Ala Ala Val Leu Tyr Gin Cys Leu Arg Ala Ser Asn Gin lie Ala Thr 
490 495 500 

gag cgt gga gag cgt ttc aag aac ttc gaa aac tec aag tat gca acc 1651 
Glu Arg Gly Glu Arg Phe Lys Asn Phe Glu Asn Ser Lys Tyr Ala Thr 
505 510 515 

ggt gag tac ttc gat gat ttc gat gca aac gac ttc gca cca aag tec 1699 
Gly Glu Tyr Phe Asp Asp Phe Asp Ala Asn Asp Phe Ala Pro Lys Ser 
520 525 530 

gac aag gtc aag gaa etc ttt gee aag teg aac ate cac acc cca acc 1747 
Asp Lys Val Lys Glu Leu Phe Ala Lys Ser Asn lie His Thr Pro Thr 
535 540 545 

gtt gag gac tgg get gcg ctg aag gee gac gtg atg gag cac ggt ctg 1795 
Val Glu Asp Trp Ala Ala Leu Lys Ala Asp Val Met Glu His Gly Leu 
550 555 560 565 

ttc aac cgt aac ctg caa gcg gtt cca cca acc ggt teg ate tec tac 1843 
Phe Asn Arg Asn Leu Gin Ala Val Pro Pro Thr Gly Ser lie Ser Tyr 
570 575 580 

ate aac aac tec acc teg teg ate cac cca ate gca tec aag att gag 1891 
lie Asn Asn Ser Thr Ser Ser lie His Pro lie Ala Ser Lys lie Glu 
585 590 595 

ate cgc aag gaa ggc aag ate ggc cgc gtt tac tac cca get cca cac 1939 
lie Arg Lys Glu Gly Lys lie Gly Arg Val Tyr Tyr Pro Ala Pro His 
600 605 610 

atg gac aat gac aac ctt gag tac ttc gag gac gec tac gaa ate ggc 1987 
Met Asp Asn Asp Asn Leu Glu Tyr Phe Glu Asp Ala Tyr Glu lie Gly 
615 620 625 

tac gag aag ate att gac acc tac get gtg gca acc aag tac gtt gac 2035 
Tyr Glu Lys lie lie Asp Thr Tyr Ala Val Ala Thr Lys Tyr Val Asp 
630 635 640 645 
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cag ggc ctg tea ctg acc ttg ttc ttc aag gac act gec acc acc cgt 2083 
Gin Gly Leu Ser Leu Thr Leu Phe Phe Lys Asp Thr Ala Thr Thr Arg 
650 655 660 

gac ate aac cgt gcg cag ate tac gca tgg cgc aag ggc ate aag acc 2131 
Asp lie Asn Arg Ala Gin lie Tyr Ala Trp Arg Lys Gly lie Lys Thr 
665 670 675 

ttg tac tac att cgc ctg cgc cag gtt get ctg gaa ggc act gaa gtt 2179 
Leu Tyr Tyr lie Arg Leu Arg Gin Val Ala Leu Glu Gly Thr Glu Val 
680 685 690 

gac ggc tgc gtc age tgc atg ctg taaaagcact taaaaatatc ccc 222 6 

Asp Gly Cys Val Ser Cys Met Leu 
695 700 



<210> 1066 
<211> 701 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1066 

Met Asp Phe His Ala Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn 
1 5 10 15 

Gly Lys lie Gin Phe Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe 
20 25 30 

Leu Gin His Val Asn Gin Asn Thr Val Phe Phe His Asn Leu Gin Glu 
35 40 45 

Lys lie Asp Tyr Leu Val Glu Asn Lys Tyr Tyr Asp Pro lie Val Leu 
50 55 60 

Asp Lys Tyr Asp Phe Gin Phe lie Lys Asp Leu Phe Lys Arg Ala Tyr 
65 70 75 80 

Gly Phe Lys Phe Arg Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr 
85 90 95 

Thr Ser Tyr Thr Leu Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg 
100 105 110 

Phe Glu Asp Arg Val Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp 
115 120 125 

Arg Ala Leu Ala Glu Asn Leu Val Asp Glu lie Met Ser Gly Arg Phe 
130 135 140 

Gin Pro Ala Thr Pro Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly 
145 150 155 160 

Glu Pro Val Ser Cys Phe Leu Leu Arg lie Glu Asp Asn Met Glu Ser 
165 170 175 

lie Gly Arg Ser lie Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly 
180 185 190 



Gly Val Ala Leu Leu Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro lie 
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195 200 205 

Lys Lys lie Glu Asn Gin Ser Ser Gly Val lie Pro Val Met Lys Leu 
210 215 220 

Leu Glu Asp Ala Phe Ser Tyr Ala Asn Gin Leu Gly Ala Arg Gin Gly 
225 230 235 240 

Ala Gly Ala Val Tyr Leu Asn Ala His His Pro Asp lie Leu Ser Phe 
245 250 255 

Leu Asp Thr Lys Arg Glu Asn Ala Asp Glu Lys lie Arg lie Lys Thr 
260 265 270 

Leu Ser Leu Gly Val Val lie Pro Asp lie Thr Phe Glu Leu Ala Lys 
275 280 285 

Arg Asn Asp Asp Met Tyr Leu Phe Ser Pro Tyr Asp Val Glu Arg lie 
290 295 300 

Tyr Gly Lys Pro Phe Ala Asp Val Ser lie Thr Glu His Tyr Asp Glu 
305 310 315 320 

Met Val Asp Asp Asp Arg lie Arg Lys Thr Lys lie Asn Ala Arg Gin 
325 330 335 

Phe Phe Gin Thr Leu Ala Glu lie Gin Phe Glu Ser Gly Tyr Pro Tyr 
340 345 350 

lie Met Tyr Glu Asp Thr Val Asn Ala Ser Asn Pro lie Glu Gly Arg 
355 360 365 

lie Thr His Ser Asn Leu Cys Ser Glu lie Leu Gin Val Ser Thr Pro 
370 375 380 

Ser Glu Phe Asn Asp Asp Leu Thr Tyr Ala Glu Val Gly Glu Asp lie 
385 390 395 400 

Ser Cys Asn Leu Gly Ser Leu Asn Val Ala Met Ala Met Asp Ala Pro 
405 410 415 

Asn Phe Glu Lys Thr lie Glu Thr Glu lie Arg Gly Leu Thr Ala Val 
420 425 430 

Pro Glu Gin Thr Ser lie Asp Ser Val Pro Ser lie Arg Lys Gly Asn 
435 440 445 

Glu Ala Ala His Ala lie Gly Leu Gly Gin Met Asn Leu His Gly Tyr 
450 455 460 

Phe Gly Arg Glu His Met His Tyr Gly Ser Glu Glu Ala Leu Asp Phe 
465 470 475 480 

Thr Asn Ala Tyr Phe Ala Ala Val Leu Tyr Gin Cys Leu Arg Ala Ser 
485 490 495 

Asn Gin lie Ala Thr Glu Arg Gly Glu Arg Phe Lys Asn Phe Glu Asn 
500 505 510 

Ser Lys Tyr Ala Thr Gly Glu Tyr Phe Asp Asp Phe Asp Ala Asn Asp 
515 520 525 
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Phe Ala Pro Lys Ser 
530 

lie His Thr Pro Thr 
545 

Met Glu His Gly Leu 
565 

Gly Ser lie Ser Tyr 
580 

Ala Ser Lys lie Glu 
595 

Tyr Pro Ala Pro His 
610 

Ala Tyr Glu lie Gly 
625 

Thr Lys Tyr Val Asp 
645 

Thr Ala Thr Thr Arg 
660 

Lys Gly lie Lys Thr 
675 

Glu Gly Thr Glu Val 
690 



Asp Lys Val Lys Glu Leu 
535 

Val Glu Asp Trp Ala Ala 
550 555 

Phe Asn Arg Asn Leu Gin 
570 

lie Asn Asn Ser Thr Ser 
585 

lie Arg Lys Glu Gly Lys 
600 

Met Asp Asn Asp Asn Leu 
615 

Tyr Glu Lys lie lie Asp 
630 635 

Gin Gly Leu Ser Leu Thr 
650 

Asp lie Asn Arg Ala Gin 
665 

Leu Tyr Tyr lie Arg Leu 
680 

Asp Gly Cys Val Ser Cys 
695 



Phe Ala Lys Ser Asn 
540 

Leu Lys Ala Asp Val 
560 

Ala Val Pro Pro Thr 
575 

Ser lie His Pro lie 
590 

lie Gly Arg Val Tyr 
605 

Glu Tyr Phe Glu Asp 
620 

Thr Tyr Ala Val Ala 
640 

Leu Phe Phe Lys Asp 
655 

lie Tyr Ala Trp Arg 
670 

Arg Gin Val Ala Leu 
685 

Met Leu 
700 



<210> 1067 
<211> 790 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (790) 

<223> FRXA01079 

<400> 1067 

accttaaaac ttaatcaatc aatacaaagt tcacacctct tttgaaaggg acattccttt 60 



gactgcatcg ggaaccaccg tcgtgccacg cggagaccag atg gac ttc cac get 

Met Asp Phe His Ala 
1 5 



115 



ctt aac gcg ttg etc aac ctt tac gat gac aac ggc aag ate cag ttt 
Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn Gly Lys lie Gin Phe 
10 15 20 



163 



gag aaa gac cgt gaa get gca aac cag tac ttc ctg cag cac gtc aac 
Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe Leu Gin His Val Asn 
25 30 35 



211 



cag aac acc gtc ttc ttc cac aac ctg cag gaa aag ate gac tac ctg 



259 
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Gln Asn Thr Val Phe Phe His Asn Leu Gin Glu Lys lie Asp Tyr Leu 
40 45 50 

gtt gaa aac aag tac tat gac cca ate gtt ctg gac aag tac gac ttc 3 07 
Val Glu Asn Lys Tyr Tyr Asp Pro lie Val Leu Asp Lys Tyr Asp Phe 
55 60 65 

cag ttc ate aag gac etc ttc aag cgc gca tac gga ttc aag ttc cgc 3 55 
Gin Phe lie Lys Asp Leu Phe Lys Arg Ala Tyr Gly Phe Lys Phe Arg 
70 75 80 85 

ttc cag tec ttc etc ggt gca tac aag tac tac act tec tac ace ctg 403 
Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr Thr Ser Tyr Thr Leu 
90 95 100 

aag ace ttc gac ggt cgc cgc tac etc gag cgt ttc gaa gac cgt gtc 451 
Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg Phe Glu Asp Arg Val 
105 110 115 

tgc atg gtc gee etc ace etc get gac ggc gac cgc gca ttg gee gag 499 
Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp Arg Ala Leu Ala Glu 
120 125 130 

aac ctg gtc gat gag ate atg tct ggc cgt ttc caa cca gca acc cca 547 
Asn Leu Val Asp Glu lie Met Ser Gly Arg Phe Gin Pro Ala Thr Pro 
135 140 145 

acc ttc ctg aac tec ggc aag gca cag cgc ggc gag cca gta tec tgc 595 
Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly Glu Pro Val Ser Cys 
150 155 160 165 

ttc etc ctg cgt ate gaa gac aac atg gag tec ate gga cgt tec ate 643 
Phe Leu Leu Arg lie Glu Asp Asn Met Glu Ser lie Gly Arg Ser lie 
170 175 180 

aac tct get ctt cag ctg tec aag cgt ggc ggt ggc gta gcg ttg ctg 691 
Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly Gly Val Ala Leu Leu 
185 190 195 

ctg tec aac ctt cgt gaa gee ggt gca ccg att aag aag att gaa ate 739 
Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro lie Lys Lys lie Glu lie 
200 205 210 

cag tct tec ggt gtt ate cca gtg atg aaa ctt ctg gaa gat get ttc 787 
Gin Ser Ser Gly Val lie Pro Val Met Lys Leu Leu Glu Asp Ala Phe 
215 220 225 

tec 790 

Ser 

230 



<210> 1068 
<211> 230 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1068 

Met Asp Phe His Ala Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn 
15 10 15 
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Gly Lys lie Gin Phe Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe 
20 25 30 

Leu Gin His Val Asn Gin Asn Thr Val Phe Phe His Asn Leu Gin Glu 
35 40 45 

Lys lie Asp Tyr Leu Val Glu Asn Lys Tyr Tyr Asp Pro lie Val Leu 
50 55 60 

Asp Lys Tyr Asp Phe Gin Phe lie Lys Asp Leu Phe Lys Arg Ala Tyr 
65 70 75 80 

Gly Phe Lys Phe Arg Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr 
85 90 95 

Thr Ser Tyr Thr Leu Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg 
100 105 110 

Phe Glu Asp Arg Val Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp 
115 120 125 

Arg Ala Leu Ala Glu Asn Leu Val Asp Glu lie Met Ser Gly Arg Phe 
130 135 140 

Gin Pro Ala Thr Pro Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly 
145 150 155 160 

Glu Pro Val Ser Cys Phe Leu Leu Arg lie Glu Asp Asn Met Glu Ser 
165 170 175 

lie Gly Arg Ser lie Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly 
180 185 190 

Gly Val Ala Leu Leu Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro lie 
195 200 205 

Lys Lys lie Glu lie Gin Ser Ser Gly Val lie Pro Val Met Lys Leu 
210 215 220 

Leu Glu Asp Ala Phe Ser 
225 230 



<210> 1069 
<211> 1364 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1341) 

<223> FRXA01084 

<400> 1069 

tec ttt ctg gat acc aag cgc gag aac gec gat gag aag ate cgc ate 48 
Ser Phe Leu Asp Thr Lys Arg Glu Asn Ala Asp Glu Lys lie Arg lie 
15 10 ' 15 



aag acc ctg tec ctg ggt gtt gtg att ccg gac ate acc ttc gag ctg 96 
Lys Thr Leu Ser Leu Gly Val Val lie Pro Asp lie Thr Phe Glu Leu 
20 25 30 
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gct aag cgc aac gat gac atg tac ctg ttc tec cca tac gat gtg gag 144 
Ala Lys Arg Asn Asp Asp Met Tyr Leu Phe Ser Pro Tyr Asp Val Glu 
35 40 45 

cgc att tac ggc aag cct ttc gca gac gtc tea ate ace gag cac tac 192 
Arg He Tyr Gly Lys Pro Phe Ala Asp Val Ser He Thr Glu His Tyr 
50 55 60 

gac gag atg gtg gat gat gac cgc ate cgc aag acc aag ate aac gcg 240 
Asp Glu Met Val Asp Asp Asp Arg He Arg Lys Thr Lys He Asn Ala 
65 70 75 80 

cgt cag ttc ttc cag acc ctg gca gaa ate cag ttc gag tec ggt tac 288 
Arg Gin Phe Phe Gin Thr Leu Ala Glu He Gin Phe Glu Ser Gly Tyr 
85 90 95 

cca tac ate atg tat gaa gac acc gtg aat gca tec aac cca ate gaa 33 6 
Pro Tyr He Met Tyr Glu Asp Thr Val Asn Ala Ser Asn Pro He Glu 
100 105 110 

ggt cgc ate acc cac tea aac ctg tgc tct gag ate ctt cag gtg tec 384 
Gly Arg He Thr His Ser Asn Leu Cys Ser Glu He Leu Gin Val Ser 
115 120 125 

acc cca tct gaa ttc aac gat gac ctg act tac gca gag gtc ggc gaa 432 
Thr Pro Ser Glu Phe Asn Asp Asp Leu Thr Tyr Ala Glu Val Gly Glu 
130 135 140 

gac att tct tgt aac ttg ggt tec etc aac gtt gca atg get atg gat 480 
Asp He Ser Cys Asn Leu Gly Ser Leu Asn Val Ala Met Ala Met Asp 
145 150 155 160 

gca cca aac ttt gag aag acc atn gaa acc gaa ate cgc ggc tta act 52 8 
Ala Pro Asn Phe Glu Lys Thr Xaa Glu Thr Glu He Arg Gly Leu Thr 
165 170 175 

gca gtg net gag cag acc age ate gat tec gtg cct tec ate cgt aag 576 
Ala Val Xaa Glu Gin Thr Ser He Asp Ser Val Pro Ser He Arg Lys 
180 185 . 190 

ggc aac gaa gca get cac gee ate ggc ctt ggc cag atg aac ctt cac 624 
Gly Asn Glu Ala Ala His Ala He Gly Leu Gly Gin Met Asn Leu His 
195 200 205 

ggc tac ttc ggt cgc gag cac atg cac tac ggc tec gag gaa gec ctg 672 
Gly Tyr Phe Gly Arg Glu His Met His Tyr Gly Ser Glu Glu Ala Leu 
210 215 220 

gac ttc acc aac gca tac ttt get gee gtg ctg tac cag tgc ctg cgt 720 
Asp Phe Thr Asn Ala Tyr Phe Ala Ala Val Leu Tyr Gin Cys Leu Arg 
225 230 235 240 

gca tec aac cag ate get act gag cgt gga gag cgt ttc aag aac ttc 7 68 
Ala Ser Asn Gin He Ala Thr Glu Arg Gly Glu Arg Phe Lys Asn Phe 
245 • 250 255 

gaa aac tec aag tat gca acc ggt gag tac ttc gat gat ttc gat gca 816 
Glu Asn Ser Lys Tyr Ala Thr Gly Glu Tyr Phe Asp Asp Phe Asp Ala 
260 265 270 
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aac gac ttc gca cca aag tec gac aag gtc aag gaa etc ttt gee aag 864 
Asn Asp Phe Ala Pro Lys Ser Asp Lys Val Lys Glu Leu Phe Ala Lys 
275 280 285 

teg aac ate cac ace cca ace gtt gag gac tgg get gcg ctg aag gec 912 
Ser Asn lie His Thr Pro Thr Val Glu Asp Trp Ala Ala Leu Lys Ala 
290 295 300 

gac gtg atg gag cac ggt ctg ttc aac cgt aac ctg caa gcg gtt cca 960 
Asp Val Met Glu His Gly Leu Phe Asn Arg Asn Leu Gin Ala Val Pro 
305 310 315 320 

cca acc ggt teg ate tec tac ate aac aac tec ace teg teg ate cac 1008 
Pro Thr Gly Ser lie Ser Tyr lie Asn Asn Ser Thr Ser Ser lie His 
325 330 335 

cca ate gca tec aag att gag ate cgc aag gaa ggc aag ate ggc cgc 1056 
Pro lie Ala Ser Lys lie Glu lie Arg Lys Glu Gly Lys lie Gly Arg 
340 345 350 

gtt tac tac cca get cca cac atg gac aat gac aac ctt gag tac ttc 1104 
Val Tyr Tyr Pro Ala Pro His Met Asp Asn Asp Asn Leu Glu Tyr Phe 
355 360 365 

gag gac gee tac gaa ate ggc tac gag aag ate att gac acc tac get 1152 
Glu Asp Ala Tyr Glu lie Gly Tyr Glu Lys lie lie Asp Thr Tyr Ala 
370 375 380 

gtg gca acc aag tac gtt gac cag ggc ctg tea ctg acc ttg ttc ttc 1200 
Val Ala Thr Lys Tyr Val Asp Gin Gly Leu Ser Leu Thr Leu Phe Phe 
385 390 395 400 

aag gac act gec acc acc cgt gac ate aac cgt gcg cag ate tac gca 1248 
Lys Asp Thr Ala Thr Thr Arg Asp lie Asn Arg Ala Gin lie Tyr Ala 
405 410 415 

tgg cgc aag ggc ate aag acc ttg tac tac att cgc ctg cgc cag gtt 1296 
Trp Arg Lys Gly lie Lys Thr Leu Tyr Tyr lie Arg Leu Arg Gin Val 
420 425 430 

get ctg gaa ggc act gaa gtt gac ggc tgc gtc age tgc atg ctg 1341 
Ala Leu Glu Gly Thr Glu Val Asp Gly Cys Val Ser Cys Met Leu 
435 440 445 

taaaagcact taaaaatatc ccc 1364 



<210> 1070 
<211> 447 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1070 

Ser Phe Leu Asp Thr Lys Arg Glu Asn Ala Asp Glu Lys lie Arg lie 
15 10 15 

Lys Thr Leu Ser Leu Gly Val Val lie Pro Asp lie Thr Phe Glu Leu 
20 25 30 

Ala Lys Arg Asn Asp Asp Met Tyr Leu Phe Ser Pro Tyr Asp Val Glu 
35 40 45 
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Arg lie Tyr Gly 
50 

Asp Glu Met Val 
65 

Arg Gin Phe Phe 



Pro Tyr lie Met 
100 

Gly Arg lie Thr 
115 

Thr Pro Ser Glu 
130 

Asp lie Ser Cys 
145 

Ala Pro Asn Phe 



Ala Val Xaa Glu 
180 

Gly Asn Glu Ala 
195 

Gly Tyr Phe Gly 
210 

Asp Phe Thr Asn 
225 

Ala Ser Asn Gin 



Glu Asn Ser Lys 
260 

Asn Asp Phe Ala 
275 

Ser Asn lie His 
290 

Asp Val Met Glu 
305 

Pro Thr Gly Ser 



Pro lie Ala Ser 
340 

Val Tyr Tyr Pro 
355 



Lys Pro Phe Ala 
55 

Asp Asp Asp Arg 
70 

Gin Thr Leu Ala 
85 

Tyr Glu Asp Thr 



His Ser Asn Leu 
120 

Phe Asn Asp Asp 
135 

Asn Leu Gly Ser 
150 

Glu Lys Thr Xaa 
165 

Gin Thr Ser- lie 



Ala His Ala lie 
200 

Arg Glu His Met 
215 

Ala Tyr Phe Ala 
230 

lie Ala Thr Glu 
245 

Tyr Ala Thr Gly 



Pro Lys Ser Asp 
280 

Thr Pro Thr Val 
295 

His Gly Leu Phe 
310 

lie Ser Tyr lie 
325 

Lys lie Glu lie 



Ala Pro His Met 
360 



Asp Val Ser lie 
60 

lie Arg Lys Thr 
75 

Glu lie Gin Phe 
90 

Val Asn Ala Ser 
105 

Cys Ser Glu lie 



Leu Thr Tyr Ala 
140 

Leu Asn Val Ala 
155 

Glu Thr Glu lie 
170 

Asp Ser Val Pro 
185 

Gly Leu Gly Gin 



His Tyr Gly Ser 
220 

Ala Val Leu Tyr 
235 

Arg Gly Glu Arg 
250 

Glu Tyr Phe Asp 
265 

Lys Val Lys Glu 



Glu Asp Trp Ala 
300 

Asn Arg Asn Leu 
315 

Asn Asn Ser Thr 
330 

Arg Lys Glu Gly 
345 

Asp Asn Asp Asn 



Thr Glu His Tyr 



Lys lie Asn Ala 
80 

Glu Ser Gly Tyr 
95 

Asn Pro lie Glu 
110 

Leu Gin Val Ser 
125 

Glu Val Gly Glu 



Met Ala Met Asp 
160 

Arg Gly Leu Thr 
175 

Ser lie Arg Lys 
190 

Met Asn Leu Hi s 
205 

Glu Glu Ala Leu 



Gin Cys Leu Arg 
240 

Phe Lys Asn Phe 
255 

Asp Phe Asp Ala 
270 

Leu Phe Ala Lys 
285 

Ala Leu Lys Ala 



Gin Ala Val Pro 
320 

Ser Ser lie His 
335 

Lys lie Gly Arg 
350 

Leu Glu Tyr Phe 
365 
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Glu Asp Ala Tyr Glu lie Gly Tyr Glu Lys lie lie Asp Thr Tyr Ala 
370 375 380 

Val Ala Thr Lys Tyr Val Asp Gin Gly Leu Ser Leu Thr Leu Phe Phe 
385 390 395 400 

Lys Asp Thr Ala Thr Thr Arg Asp lie Asn Arg Ala Gin lie Tyr Ala 
405 410 415 

Trp Arg Lys Gly lie Lys Thr Leu Tyr Tyr lie Arg Leu Arg Gin Val 
420 425 430 

Ala Leu Glu Gly Thr Glu Val Asp Gly Cys Val Ser Cys Met Leu 
435 440 445 



<210> 1071 
<211> 1125 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1102) 
<223> RXN01920 

<400> 1071 

cttctgaagg gcttcggttg gggtaagctg gcgatctgaa atcgcgctgc attgtggcgt 60 

cgaaaagcaa aaaaatttgt agaagggaag agcgcaccta atg get get gat tct 115 

Met Ala Ala Asp Ser 
1 5 

gat etc agt gtt cac gat get tac tta aag gag cat gtt gca cct gta 163 
Asp Leu Ser Val His Asp Ala Tyr Leu Lys Glu His Val Ala Pro Val 
10 15 20 

aag gcg ate aac tgg aac tec ate cca gat tec aaa gat ctt gaa gtc 211 
Lys Ala lie Asn Trp Asn Ser lie Pro Asp Ser Lys Asp Leu Glu Val 
25 30 35 

tgg gat cgt ctg acc ggt aac ttc tgg etc cca gaa aag gtc cca gta 259 
Trp Asp Arg Leu Thr Gly Asn Phe Trp Leu Pro Glu Lys Val Pro Val 
40 45 50 

tec aac gac ate aag age tgg gga acc etc aac gag gtt gaa aaa gee 3 07 
Ser Asn Asp lie Lys Ser Trp Gly Thr Leu Asn Glu Val Glu Lys Ala 
55 60 65 

gca acc atg cgc gtg ttc acc gga ctt acc ctg ctg gac acc att cag 355 
Ala Thr Met Arg Val Phe Thr Gly Leu Thr Leu Leu Asp Thr lie Gin 
70 75 80 85 

ggc act gtc ggc gca ate tec ctg ctt cca gac gca gat tea ctg cac 403 
Gly Thr Val Gly Ala lie Ser Leu Leu Pro Asp Ala Asp Ser Leu His 
90 95 100 

gaa gaa gcg gtg eta acc aac att gcg ttc atg gaa tec gtg cac gca 451 
Glu Glu Ala Val Leu Thr Asn lie Ala Phe Met Glu Ser Val His Ala 
105 110 115 
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aag agt tac tec aac ate ttc atg act ctg gec tec ace gcg gaa ate 499 
Lys Ser Tyr Ser Asn lie Phe Met Thr Leu Ala Ser Thr Ala Glu lie 
120 125 130 

aac gat gcg ttc cgt tgg tct gag gaa aat gaa aac ctg cag cgc aag 547 
Asn Asp Ala Phe Arg Trp Ser Glu Glu Asn Glu Asn Leu Gin Arg Lys 
135 140 145 

gca aag ate ate ctg tct tac tat gag ggc gat gat cca eta aag cgc 595 
Ala Lys lie lie Leu Ser Tyr Tyr Glu Gly Asp Asp Pro Leu Lys Arg 
150 155 160 165 

aag ate gee tec gtg ate ctg gag tec ttc ctg ttc tac tec ggc ttc 643 
Lys lie Ala Ser Val lie Leu Glu Ser Phe Leu Phe Tyr Ser Gly Phe 
170 175 180 

tac etc cca atg tat tgg tec age cac tec aag ctg gee aac ace gec 691 
Tyr Leu Pro Met Tyr Trp Ser Ser His Ser Lys Leu Ala Asn Thr Ala 
185 190 195 

gac gtg ate cgc ctg ate ate cgc gat gag gca gtg cac ggc tac tac 739 
Asp Val lie Arg Leu lie lie Arg Asp Glu Ala Val His Gly Tyr Tyr 
200 205 210 

att ggc tac aag tat caa aag get gtc,gcg aag gag act cca gag cgt 787 
lie Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys Glu Thr Pro Glu Arg 
215 220 225 

cag gaa gag ctg aag gag tac ace ttc gat ctg etc tac gat ctt tac 835 
Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu Leu Tyr Asp Leu Tyr 
230 235 240 245 

gat aac gaa act cag tac tec gaa gat etc tac gac gat ctt gga tgg 883 
Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr Asp Asp Leu Gly Trp 
250 255 260 

acc gag gat gtt aag cga ttc ctt cgc tac aac gec aac aag gee etc 931 
Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn Ala Asn Lys Ala Leu 
265 270 275 

aac aac ctt ggc tac gaa gga etc ttc cca gcg gat gaa acc aag gtg 979 
Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala Asp Glu Thr Lys Val 
280 285 290 

tec cca aac ate ttg tct gcg ctg tea cca aac get gat gag aac cac 1027 
Ser Pro Asn lie Leu Ser Ala Leu Ser Pro Asn Ala Asp Glu Asn His 
295 300 305 

gac ttc ttc tec ggc tec ggt tec tct tac gtt att ggt aag gca gaa 1075 
Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val lie Gly Lys Ala Glu 
310 315 320 325 

aac acc gag gat gat gac tgg gac ttc taacttttaa aaagctgaag 1122 
Asn Thr Glu Asp Asp Asp Trp Asp Phe 
330 

cgc 1125 



<210> 1072 
<211> 334 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1072 

Met Ala Ala Asp Ser Asp Leu Ser Val His Asp Ala Tyr Leu Lys Glu 
15 10 15 

His Val Ala Pro Val Lys Ala lie Asn Trp Asn Ser lie Pro Asp Ser 
20 25 30 

Lys Asp Leu Glu Val Trp Asp Arg Leu Thr Gly Asn Phe Trp Leu Pro 
35 40 45 

Glu Lys Val Pro Val Ser Asn Asp lie Lys Ser Trp Gly Thr Leu Asn 
50 55 60 

Glu Val Glu Lys Ala Ala Thr Met Arg Val Phe Thr Gly Leu Thr Leu 
65 70 75 80 

Leu Asp Thr lie Gin Gly Thr Val Gly Ala lie Ser Leu Leu Pro Asp 
85 90 95 

Ala Asp Ser Leu His Glu Glu Ala Val Leu Thr Asn lie Ala Phe Met 
100 105 110 

Glu Ser Val His Ala Lys Ser Tyr Ser Asn lie Phe Met Thr Leu Ala 
115 120 125 

Ser Thr Ala Glu lie Asn Asp Ala Phe Arg Trp Ser Glu Glu Asn Glu 
130 135 140 

Asn Leu Gin Arg Lys Ala Lys lie lie Leu Ser Tyr Tyr Glu Gly Asp 
145 150 155 160 

Asp Pro Leu Lys Arg Lys lie Ala Ser Val lie Leu Glu Ser Phe Leu 
165 170 175 

Phe Tyr Ser Gly Phe Tyr Leu Pro Met Tyr Trp Ser Ser His Ser Lys 
180 185 190 

Leu Ala Asn Thr Ala Asp Val lie Arg Leu lie lie Arg Asp Glu Ala 
195 200 205 

Val His Gly Tyr Tyr lie Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys 
210 215 220 

Glu Thr Pro Glu Arg Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu 
225 230 235 240 

Leu Tyr Asp Leu Tyr Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr 
245 250 255 

Asp Asp Leu Gly Trp Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn 
260 265 270 

Ala Asn Lys Ala Leu Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala 
275 280 285 

Asp Glu Thr Lys Val Ser Pro Asn lie Leu Ser Ala Leu Ser Pro Asn 
290 295 300 
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Ala Asp Glu Asn His Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val 
305 310 315 320 

lie Gly Lys Ala Glu Asn Thr Glu Asp Asp Asp Trp Asp Phe 
325 330 



<210> 1073 
<211> 437 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (414) 

<223> FRXA01920 

<400> 1073 

gcc gac gtg ate cgc ctg ate ate cgc gat gag gca gtg cac ggc tac 48 

Ala Asp Val lie Arg Leu lie lie Arg Asp Glu Ala Val His Gly Tyr 
1 5 10 15 

tac att ggc tac aag tat caa aag get gtc gcg aag gag act cca gag 96 
Tyr lie Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys Glu Thr Pro Glu 
20 25 30 

cgt cag gaa gag ctg aag gag tac acc ttc gat ctg etc tac gat ctt 144 
Arg Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu Leu Tyr Asp Leu 
35 40 45 

tac gat aac gaa act cag tac tec gaa gat etc tac gac gat ctt gga 192 
Tyr Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr Asp Asp Leu Gly 
50 55 60 

tgg acc gag gat gtt aag cga ttc ctt cgc tac aac gcc aac aag gcc 240 
Trp Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn Ala Asn Lys Ala 
65 70 75 80 

etc aac aac ctt ggc tac gaa gga etc ttc cca gcg gat gaa acc aag 2 88 
Leu Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala Asp Glu Thr Lys 
85 90 95 

gtg tec cca aac ate ttg tct gcg ctg tea cca aac get gat gag aac 336 
Val Ser Pro Asn lie Leu Ser Ala Leu Ser Pro Asn Ala Asp Glu Asn 
100 105 110 

cac gac ttc ttc tec ggc tec ggt tec tct tac gtt att ggt aag gca 384 
His Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val lie Gly Lys Ala 
115 120 125 

gaa aac acc gag gat gat gac tgg gac ttc taacttttaa aaagctgaag 434 
Glu Asn Thr Glu Asp Asp Asp Trp Asp Phe 
130 135 

cgc 437 



<210> 1074 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 1074 
Ala Asp Val lie 
1 

Tyr lie Gly Tyr 
20 

Arg Gin Glu Glu 
35 

Tyr Asp Asn Glu 
50 

Trp Thr Glu Asp 
65 

Leu Asn Asn Leu 



Val Ser Pro Asn 
100 

His Asp Phe Phe 
115 

Glu Asn Thr Glu 
130 



Arg Leu lie lie 
5 

Lys Tyr Gin Lys 



Leu Lys Glu Tyr 
40 

Thr Gin Tyr Ser 
55 

Val Lys Arg Phe 
70 

Gly Tyr Glu Gly 
85 

lie Leu Ser Ala 



Ser Gly Ser Gly 
120 

Asp Asp Asp Trp 
135 



Arg Asp Glu Ala 
10 

Ala Val Ala Lys 
25 

Thr Phe Asp Leu 



Glu Asp Leu Tyr 
60 

Leu Arg Tyr Asn 
75 

Leu Phe Pro Ala 
90 

Leu Ser Pro Asn 
105 

Ser Ser Tyr Val 



Asp Phe 



Val His Gly Tyr 
15 

Glu Thr Pro Glu 
30 

Leu Tyr Asp Leu 
45 

Asp Asp Leu Gly 



Ala Asn Lys Ala 
80 

Asp Glu Thr Lys 
95 

Ala Asp Glu Asn 
110 

lie Gly Lys Ala 
125 



<210> 1075 
<211> 567 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (544) 

<223> RXA01080 

<400> 1075 

ttcagttctt cccttcaacg cccttgaagg gggaaactga taccagcaag cacactaggc 60 

ttgcgcacaa acggtattta gaagggaagt gagttcgagg atg eta ate gtg tat 115 

Met Leu lie Val Tyr 
1 5 

ttt tec teg gee ace gac aac acg cat cgt ttt gta caa aag etc gat 163 
Phe Ser Ser Ala Thr Asp Asn Thr His Arg Phe Val Gin Lys Leu Asp 
10 15 20 

tta ccc aac gtg cgc ate ccc etc act agg gtg gaa gaa ccg ctg aaa 211 
Leu Pro Asn Val Arg lie Pro Leu Thr Arg Val Glu Glu Pro Leu Lys 
25 30 35 

ate aac gag ccc tac gtg eta ate acc ccg ace tat ggt ggt gga gtc 259 
lie Asn Glu Pro Tyr Val Leu lie Thr Pro Thr Tyr Gly Gly Gly Val 
40 45 50 



tec atg act gga gaa aac tec cgc ccg gtc cca cca caa gtc ate agg 
Ser Met Thr Gly Glu Asn Ser Arg Pro Val Pro Pro Gin Val lie Arg 



307 
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55 60 65 

ttt tta aat gat gaa cac aac cgc age ttc ate agg gca gtt gtt gca 355 
Phe Leu Asn Asp Glu His Asn Arg Ser Phe lie Arg Ala Val Val Ala 
70 75 80 85 

ggt gga aac tea aac ttc ggc tec gat ttt ggg ttg gca ggc gag ate 403 
Gly Gly Asn Ser Asn Phe Gly Ser Asp Phe Gly Leu Ala Gly Glu lie 
90 95 100 

att tec aag aaa tgt aaa gtg ccc tat gtc tac cgt ttc gag etc atg 451 
lie Ser Lys Lys Cys Lys Val Pro Tyr Val Tyr Arg Phe Glu Leu Met 
105 110 115 

ggc aat gag gaa gat gta agt ate ctt cgt gga ggt ctt act caa aac 499 
Gly Asn Glu Glu Asp Val Ser lie Leu Arg Gly Gly Leu Thr Gin Asn 
120 125 130 

gee caa get ttg ggg ctg gaa cca caa gaa cca gtt ace teg cga 544 
Ala Gin Ala Leu Gly Leu Glu Pro Gin Glu Pro Val Thr Ser Arg 
135 140 145 

taaaccttaa aacttaatca ate 567 



<210> 1076 
<211> 148 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1076 

Met Leu lie Val Tyr Phe Ser Ser Ala Thr Asp Asn Thr His Arg Phe 
15 10 15 

Val Gin Lys Leu Asp Leu Pro Asn Val Arg lie Pro Leu Thr Arg Val 
20 25 30 

Glu Glu Pro Leu Lys lie Asn Glu Pro Tyr Val Leu lie Thr Pro Thr 
35 40 45 

Tyr Gly Gly Gly Val Ser Met Thr Gly Glu Asn Ser Arg Pro Val Pro 
50 55 60 

Pro Gin Val lie Arg Phe Leu Asn Asp Glu His Asn Arg Ser Phe lie 
65 70 75 80 

Arg Ala Val Val Ala Gly Gly Asn Ser Asn Phe Gly Ser Asp Phe Gly 
85 90 95 

Leu Ala Gly Glu lie lie Ser Lys Lys Cys Lys Val Pro Tyr Val Tyr 
100 105 110 

Arg Phe Glu Leu Met Gly Asn Glu Glu Asp Val Ser lie Leu Arg Gly 
115 120 125 

Gly Leu Thr Gin Asn Ala Gin Ala Leu Gly Leu Glu Pro Gin Glu Pro 
130 135 140 



Val Thr Ser Arg 
145 
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<210> 1077 
<211> 650 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (627) 

<223> RXA00867 

<400> 1077 

ttc ggc gac atg gac ttc aag gtt gcc ggc acc gca gac ttc ate acc 48 

Phe Gly Asp Met Asp Phe Lys Val Ala Gly Thr Ala Asp Phe lie Thr 
15 10 15 

gca ctt cag ctg gac acc aag ctg gac ggc att cct tec aag gtg etc 96 
Ala Leu Gin Leu Asp Thr Lys Leu Asp Gly lie Pro Ser Lys Val Leu 
20 25 30 

tec gat gcg ctt gag cag gca cgc gat gcc cga ctg acc ate ctg aac 144 
Ser Asp Ala Leu Glu Gin Ala Arg Asp Ala Arg Leu Thr lie Leu Asn 
35 40 45 

acc atg get gat gtc ate aac gga cct gat gag atg age aag ttc get 192 
Thr Met Ala Asp Val lie Asn Gly Pro Asp Glu Met Ser Lys Phe Ala 
50 55 60 

cct cgc ate acc acc gtg aag ate cca gtg gca aag ate ggt gag ctg 240 
Pro Arg lie Thr Thr Val Lys lie Pro Val Ala Lys lie Gly Glu Leu 
65 70 75 80 

ate gga cca aag ggt aag aac ate aac get ctt acc gaa gag acc ggc 288 
lie Gly Pro Lys Gly Lys Asn lie Asn Ala Leu Thr Glu Glu Thr Gly 
85 90 95 

gca aac ate tec ate gaa gat gac ggc acc gtg ttc ate tct gca get 336 
Ala Asn lie Ser lie Glu Asp Asp Gly Thr Val Phe lie Ser Ala Ala 
100 105 110 

gac ggc gca tct get gaa gcg gcg ate gaa aag ate aac get ctg gcg 384 
Asp Gly Ala Ser Ala Glu Ala Ala lie Glu Lys lie Asn Ala Leu Ala 
115 120 125 

aac cca cag ctg cca aag gtt ggc gag cgc ttc etc gga acc gtc gtc 432 
Asn Pro Gin Leu Pro Lys Val Gly Glu Arg Phe Leu Gly Thr Val Val 
130 135 140 

aag acc acc gca ttc gga gca ttc gtt tec ttg etc cca ggc cgc gac 480 
Lys Thr Thr Ala Phe Gly Ala Phe Val Ser Leu Leu Pro Gly Arg Asp 
145 150 155 160 

ggc ctt gtt cac ate tec aag ctg ggt aac ggc aag cga gta gaa aag 52 8 
Gly Leu Val His lie Ser Lys Leu Gly Asn Gly Lys Arg Val Glu Lys 
165 170 175 

gtc gac gat gtg gtg aag gtt ggc gag aag att cag gtc gaa ate get 576 
Val Asp Asp Val Val Lys Val Gly Glu Lys lie Gin Val Glu lie Ala 
180 185 190 



gac ate gac aac cgc ggc aag ate tec ttg gtc cca gtt gtt gaa gag 



624 



BGI-121CP 



-1433- 



Asp lie Asp Asn Arg Gly Lys lie Ser Leu Val Pro Val Val Glu Glu 
195 200 205 

gac taattagttc tggctagatc ggg 650 
Asp 



<210> 1078 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1078 

Phe Gly Asp Met Asp Phe Lys Val Ala Gly Thr Ala Asp Phe lie Thr 
15 10 15 

Ala Leu Gin Leu Asp Thr Lys Leu Asp Gly lie Pro Ser Lys Val Leu 
20 25 30 

Ser Asp Ala Leu Glu Gin Ala Arg Asp Ala Arg Leu Thr lie Leu Asn 
35 40 45 

Thr Met Ala Asp Val lie Asn Gly Pro Asp Glu Met Ser Lys Phe Ala 
50 55 60 

Pro Arg lie Thr Thr Val Lys lie Pro Val Ala Lys lie Gly Glu Leu 
65 70 75 80 

lie Gly Pro Lys Gly Lys Asn lie Asn Ala Leu Thr Glu Glu Thr Gly 
85 90 95 

Ala Asn lie Ser lie Glu Asp Asp Gly Thr Val Phe lie Ser Ala Ala 
100 105 110 

Asp Gly Ala Ser Ala Glu Ala Ala lie Glu Lys lie Asn Ala Leu Ala 
115 120 125 

Asn Pro Gin Leu Pro Lys Val Gly Glu Arg Phe Leu Gly Thr Val Val 
130 135 140 

Lys Thr Thr Ala Phe Gly Ala Phe Val Ser Leu Leu Pro Gly Arg Asp 
145 150 155 160 

Gly Leu Val His lie Ser Lys Leu Gly Asn Gly Lys Arg Val Glu Lys 
165 170 175 

Val Asp Asp Val Val Lys Val Gly Glu Lys lie Gin Val Glu lie Ala 
180 185 190 

Asp lie Asp Asn Arg Gly Lys lie Ser Leu Val Pro Val Val Glu Glu 
195 200 205 



Asp 



<210> 1079 

<211> 630 

<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (1) . . (630) 

<223> RXA01416 

<400> 1079 

get ggc get tec gaa aac gtt gtc aac cgc gtc aag gac ggt gca cca 48 

Ala Gly Ala Ser Glu Asn Val Val Asn Arg Val Lys Asp Gly Ala Pro 
15 10 15 

gca cca acc gaa aag ate gtc tec gac ggc ctt gaa gca get aag cca 96 
Ala Pro Thr Glu Lys lie Val Ser Asp Gly Leu Glu Ala Ala Lys Pro 
20 25 30 

ttc ate gac ate ctg tgc cgc gca cag gaa ggt ctg gca cag cgc gtt 144 
Phe lie Asp lie Leu Cys Arg Ala Gin Glu Gly Leu Ala Gin Arg Val 
35 40 45 

gga aac gca gee aag gaa ttc cca ctg ttc cct cca tac acc gac gag 192 
Gly Asn Ala Ala Lys Glu Phe Pro Leu Phe Pro Pro Tyr Thr Asp Glu 
50 55 60 

gtg tac tec gca gtg gag cgc aag gta tec aag aag eta get tct ttg 240 
Val Tyr Ser Ala Val Glu Arg Lys Val Ser Lys Lys Leu Ala Ser Leu 
65 70 75 80 

ctg acc ctg aag gca aag caa gag cgc gac gac get acc aac gec tac 288 
Leu Thr Leu Lys Ala Lys Gin Glu Arg Asp Asp Ala Thr Asn Ala Tyr 
85 90 95 

atg gaa gaa ate gaa gee gaa ctg ctt cca aag ttc gag get tec tac 336 
Met Glu Glu lie Glu Ala Glu Leu Leu Pro Lys Phe Glu Ala Ser Tyr 
100 105 110 

age tea gca get gaa gcg tec aag gaa ate cgt gca gga tac aac get 3 84 
Ser Ser Ala Ala Glu Ala Ser Lys Glu lie Arg Ala Gly Tyr Asn Ala 
115 120 125 

gtc atg aag gee ate gtg cgc cgc atg ate etc acc gat cac ttc cgc 432 
Val Met Lys Ala lie Val Arg Arg Met lie Leu Thr Asp His Phe Arg 
130 135 140 

ate gac ggc cgc gga gtc acc gac ate cgt gac ctg gca gta gaa gtt 480 
lie Asp Gly Arg Gly Val Thr Asp lie Arg Asp Leu Ala Val Glu Val 
145 150 155 160 

gag etc ate cca cgt gcg cac ggt tec tec etc ttc gag cgt ggc gag 528 
Glu Leu lie Pro Arg Ala His Gly Ser Ser Leu Phe Glu Arg Gly Glu 
165 170 175 

acc cag ate ctt ggt gtc acc acc ctg gac atg etc aag atg gaa cag 576 
Thr Gin lie Leu Gly Val Thr Thr Leu Asp Met Leu Lys Met Glu Gin 
180 185 190 

caa ate gac tec ctg gca cca ggc gat gcg aag cgc tac atg cac cac 624 
Gin lie Asp Ser Leu Ala Pro Gly Asp Ala Lys Arg Tyr Met His His 
195 200 205 



tac aac 
Tyr Asn 
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210 



<210> 1080 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1080 

Ala Gly Ala Ser Glu Asn Val Val Asn Arg Val Lys Asp Gly Ala Pro 
15 10 15 

Ala Pro Thr Glu Lys lie Val Ser Asp Gly Leu Glu Ala Ala Lys Pro 
20 25 30 

Phe lie Asp lie Leu Cys Arg Ala Gin Glu Gly Leu Ala Gin Arg Val 
35 40 45 

Gly Asn Ala Ala Lys Glu Phe Pro Leu Phe Pro Pro Tyr Thr Asp Glu 
50 55 60 

Val Tyr Ser Ala Val Glu Arg Lys Val Ser Lys Lys Leu Ala Ser Leu 
65 70 75 80 

Leu Thr Leu Lys Ala Lys Gin Glu Arg Asp Asp Ala Thr Asn Ala Tyr 
85 90 95 

Met Glu Glu lie Glu Ala Glu Leu Leu Pro Lys Phe Glu Ala Ser Tyr 
100 105 110 

Ser Ser Ala Ala Glu Ala Ser Lys Glu lie Arg Ala Gly Tyr Asn Ala 
115 120 125 

Val Met Lys Ala lie Val Arg Arg Met lie Leu Thr Asp His Phe Arg 
130 135 140 

lie Asp Gly Arg Gly Val Thr Asp lie Arg Asp Leu Ala Val Glu Val 
145 150 155 160 

Glu Leu lie Pro Arg Ala His Gly Ser Ser Leu Phe Glu Arg Gly Glu 
165 170 175 

Thr Gin lie Leu Gly Val Thr Thr Leu Asp Met Leu Lys Met Glu Gin 
180 185 190 

Gin lie Asp Ser Leu Ala Pro Gly Asp Ala Lys Arg Tyr Met His His 
195 200 205 



Tyr Asn 
210 



<210> 1081 
<211> 757 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (757) 

<223> RXA01486 
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<400> 1081 

agagaactgg taaggttttt accgttctag accgcagaaa tcttcgcggc gacaccgatg 60 



atcgccgagc agaactaaac atgaggagac ctactcgcat atg age gat gta aag 

Met Ser Asp Val Lys 
1 5 



115 



gac ttc gaa gac acc gaa ttt ggc ctg ate gag gec gtc gca acc ate 
Asp Phe Glu Asp Thr Glu Phe Gly Leu lie Glu Ala Val Ala Thr lie 
10 15 20 



163 



gac aac ggt gac ttc gga acc cgc acc ate cgt ttt gaa acc ggc caa 
Asp Asn Gly Asp Phe Gly Thr Arg Thr lie Arg Phe Glu Thr Gly Gin 
25 30 35 



211 



ctt gee cgc cag gca gat ggt gca gtg acc acc tac etc gac gat gac 
Leu Ala Arg Gin Ala Asp Gly Ala Val Thr Thr Tyr Leu Asp Asp Asp 
40 45 50 



259 



acg atg ctg ctg gca acc acc acc gca tec aac cag cca cgc gag ggc 
Thr Met Leu Leu Ala Thr Thr Thr Ala Ser Asn Gin Pro Arg Glu Gly 
55 60 65 



307 



ttt gac ttc ttc cca ctg acc gtg gac gtt gaa gag cgt atg tac gca 
Phe Asp Phe Phe Pro Leu Thr Val Asp Val Glu Glu Arg Met Tyr Ala 
70 75 80 85 



355 



get ggt cgc ate cct ggc tct ttc ttc cgt egg gag ggt cgc cca tec 
Ala Gly Arg lie Pro Gly Ser Phe Phe Arg Arg Glu Gly Arg Pro Ser 
90 95 100 



403 



acc gaa get ate ctg get tgc cgt etc ate gac cgc cca ctg cgc cca 
Thr Glu Ala lie Leu Ala Cys Arg Leu lie Asp Arg Pro Leu Arg Pro 
105 110 115 



451 



acc ttt gtt aag ggc ctg cgc aat gag gtt cag ate gtt gtc acc gtc 
Thr Phe Val Lys Gly Leu Arg Asn Glu Val Gin lie Val Val Thr Val 
120 125 130 



499 



atg tec atg aac cct gag gat tac tac gat gtc gta gca ate aac gga 
Met Ser Met Asn Pro Glu Asp Tyr Tyr Asp Val Val Ala lie Asn Gly 
135 140 145 



547 



get tec gca gca acc cgc ate tec gga ctt cct gtc tec ggc get gtc 
Ala Ser Ala Ala Thr Arg lie Ser Gly Leu Pro Val Ser Gly Ala Val 
150 155 160 165 



595 



ggt ggc gtt cgc atg gca ctg gtt ggt gat gaa aag cac cca gaa ggc 
Gly Gly Val Arg Met Ala Leu Val Gly Asp Glu Lys His Pro Glu Gly 
170 175 180 



643 



caa tgg gtt gca ttc cca acc cac get caa cat gag cag tec gta ttt 
Gin Trp Val Ala Phe Pro Thr His Ala Gin His Glu Gin Ser Val Phe 
185 190 195 



691 



gaa ate gtt gtg get ggt cgc etc gtc gag cgc aag cgc ggc aac aag 
Glu lie Val Val Ala Gly Arg Leu Val Glu Arg Lys Arg Gly Asn Lys 
200 205 210 



739 



acc ttc tec gac gtc gca 



757 
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Thr Phe Ser Asp Val Ala 
215 



<210> 1082 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1082 

Met Ser Asp Val Lys Asp Phe Glu Asp Thr Glu Phe Gly Leu lie Glu 
15 10 15 

Ala Val Ala Thr lie Asp Asn Gly Asp Phe Gly Thr Arg Thr lie Arg 
20 25 30 

Phe Glu Thr Gly Gin Leu Ala Arg Gin Ala Asp Gly Ala Val Thr Thr 
35 40 45 

Tyr Leu Asp Asp Asp Thr Met Leu Leu Ala Thr Thr Thr Ala Ser Asn 
50 55 60 

Gin Pro Arg Glu Gly Phe Asp Phe Phe Pro Leu Thr Val Asp Val Glu 
65 70 75 * 80 

Glu Arg Met Tyr Ala Ala Gly Arg lie Pro Gly Ser Phe Phe Arg Arg 
85 90 95 

Glu Gly Arg Pro Ser Thr Glu Ala lie Leu Ala Cys Arg Leu lie Asp 
100 105 110 

Arg Pro Leu Arg Pro Thr Phe Val Lys Gly Leu Arg Asn Glu Val Gin 
115 120 125 

lie Val Val Thr Val Met Ser Met Asn Pro Glu Asp Tyr Tyr Asp Val 
130 135 140 

Val Ala lie Asn Gly Ala Ser Ala Ala Thr Arg lie Ser Gly Leu Pro 
145 150 155 160 

Val Ser Gly Ala Val Gly Gly Val Arg Met Ala Leu Val Gly Asp Glu 
165 170 175 

Lys His Pro Glu Gly Gin Trp Val Ala Phe Pro Thr His Ala Gin His 
180 185 190 

Glu Gin Ser Val Phe Glu lie Val Val Ala Gly Arg Leu Val Glu Arg 
195 200 205 

Lys Arg Gly Asn Lys Thr Phe Ser Asp Val Ala 
210 215 



<210> 1083 
<211> 651 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (628) 
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<223> RXA01678 
<400> 1083 

tattgtccag gcgcaggaaa atatctcata gttcaacatc gcaaatatca ccgacttcca 60 

cggctatatc tctgcaactg cagctcaccc cggtgcagca atg ctg aaa tgt gca 115 

Met Leu Lys Cys Ala 
1 5 

gtc gat gaa gcc get ggc gga cgc gec caa get ttc gta tec tea ggc 163 
Val Asp Glu Ala Ala Gly Gly Arg Ala Gin Ala Phe Val Ser Ser Gly 
10 15 20 

gat aac att ggt ggc age ccg ttc caa tec tec att ctt ggt gat gaa 211 
Asp Asn lie Gly Gly Ser Pro Phe Gin Ser Ser lie Leu Gly Asp Glu 
25 30 35 

ccc ace ttg gaa gca etc aac caa atg ggt ctt gat tac tea gca gtg 259 
Pro Thr Leu Glu Ala Leu Asn Gin Met Gly Leu Asp Tyr Ser Ala Val 
40 45 50 

ggc aac cac gaa ttt gat aaa ggc tac gca gac tta age agt cga gtc 3 07 
Gly Asn His Glu Phe Asp Lys Gly Tyr Ala Asp Leu Ser Ser Arg Val 
55 60 65 

get gac ctt get gat ttt gat tat etc ggc gca aac gtt gag ggc gaa 355 
Ala Asp Leu Ala Asp Phe Asp Tyr Leu Gly Ala Asn Val Glu Gly Glu 
70 75 80 85 

aac cca gat ctt gca cca tat gga att tct cac ctt gat ggt gtg aag 403 
Asn Pro Asp Leu Ala Pro Tyr Gly lie Ser His Leu Asp Gly Val Lys 
90 95 100 

gtt get ttc gta ggc ace gta tec caa gaa act ccg atg ttg gtc aat 451 
Val Ala Phe Val Gly Thr Val Ser Gin Glu Thr Pro Met Leu Val Asn 
105 110 115 

tct gaa ggc att gag gga ate acg ttt act gac cca ctt gaa gca ace 499 
Ser Glu Gly lie Glu Gly lie Thr Phe Thr Asp Pro Leu Glu Ala Thr 
120 125 130 

aac cgt gta get gat gaa etc gtg gga agt ggc gca gca gat gtt gtc 547 
Asn Arg Val Ala Asp Glu Leu Val Gly Ser Gly Ala Ala Asp Val Val 
135 140 145 

gtt gcg ctt tac cac gaa ggc att ace ggc ace gaa gca tgg tea gaa 595 
Val Ala Leu Tyr His Glu Gly lie Thr Gly Thr Glu Ala Trp Ser Glu 
150 155 160 165 

aat ate gac gtt gtt ttc gca ggt cac ace cac taagttcgtg atctaggaac 648 
Asn lie Asp Val Val Phe Ala Gly His Thr His 
170 175 

cga 651 



<210> 1084 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 1084 

Met Leu Lys Cys Ala Val Asp Glu Ala Ala Gly Gly Arg Ala Gin Ala 
15 10 15 

Phe Val Ser Ser Gly Asp Asn lie Gly Gly Ser Pro Phe Gin Ser Ser 
20 25 30 

lie Leu Gly Asp Glu Pro Thr Leu Glu Ala Leu Asn Gin Met Gly Leu 
35 40 45 

Asp Tyr Ser Ala Val Gly Asn His Glu Phe Asp Lys Gly Tyr Ala Asp 
50 55 60 

Leu Ser Ser Arg Val Ala Asp Leu Ala Asp Phe Asp Tyr Leu Gly Ala 
65 70 75 80 

Asn Val Glu Gly Glu Asn Pro Asp Leu Ala Pro Tyr Gly lie Ser His 
85 90 95 

Leu Asp Gly Val Lys Val Ala Phe Val Gly Thr Val Ser Gin Glu Thr 
100 105 110 

Pro Met Leu Val Asn Ser Glu Gly lie Glu Gly lie Thr Phe Thr Asp 
115 120 125 

Pro Leu Glu Ala Thr Asn Arg Val Ala Asp Glu Leu Val Gly Ser Gly 
130 135 140 

Ala Ala Asp Val Val Val Ala Leu Tyr His Glu Gly lie Thr Gly Thr 
145 150 155 160 

Glu Ala Trp Ser Glu Asn lie Asp Val Val Phe Ala Gly His Thr His 
165 170 175 



<210> 1085 
<211> 1359 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1336) 
<223> RXA01679 

<400> 1085 

cattaccggc accgaagcat ggtcagaaaa tatcgacgtt gttttcgcag gtcacaccca 60 

ctaagttcgt gatctaggaa ccgacaacgg tccactaatc atg cag tct gga aac 115 

Met Gin Ser Gly Asn 
1 5 

tac ggg cac gca ctt gcc gat gta gat ttc age ttc aac cac gac acc 163 
Tyr Gly His Ala Leu Ala Asp Val Asp Phe Ser Phe Asn His Asp Thr 
10 15 20 

ggt gag etc acc gta gat gat gcc cgc atg etc gga gtc gac gat ate 211 
Gly Glu Leu Thr Val Asp Asp Ala Arg Met Leu Gly Val Asp Asp lie 
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25 30 35 

aac gcg tgt gaa aac cca gat gac acc att gca gat att gtt get cag 259 
Asn Ala Cys Glu Asn Pro Asp Asp Thr lie Ala Asp lie Val Ala Gin 
40 45 50 

gcg gaa ctt gat get ggt gaa gec ggc aaa gaa gta gta gcg acc ate 307 
Ala Glu Leu Asp Ala Gly Glu Ala Gly Lys Glu Val Val Ala Thr lie 
55 60 65 

gat ggc gat ttt etc cgc gec age gac gaa gga gca gaa tct ggc tec 355 
Asp Gly Asp Phe Leu Arg Ala Ser Asp Glu Gly Ala Glu Ser Gly Ser 
70 75 80 85 

aac tac ggc get gaa tec cag etc gtc aac atg att gec agt get gtg 403 
Asn Tyr Gly Ala Glu Ser Gin Leu Val Asn Met lie Ala Ser Ala Val 
90 95 100 

cgt tgg tec atg tec acc aat acc gee acc acc gca gac att ggg ctt 451 
Arg Trp Ser Met Ser Thr Asn Thr Ala Thr Thr Ala Asp lie Gly Leu 
105 110 115 

atg aac gee gga gga etc cac act gac eta ttc age ggc gat gtt acc 499 
Met Asn Ala Gly Gly Leu His Thr Asp Leu Phe Ser Gly Asp Val Thr 
120 125 130 

tac gee gaa get ttt gaa ate cag cct ttc tec ggt gaa gat tea ttt 547 
Tyr Ala Glu Ala Phe Glu lie Gin Pro Phe Ser Gly Glu Asp Ser Phe 
135 140 145 

gtc acc etc aag gga tea gtc ttc aaa gat gee ctt gac cag cag tgg 595 
Val Thr Leu Lys Gly Ser Val Phe Lys Asp Ala Leu Asp Gin Gin Trp 
150 155 160 165 

gaa gaa ggt tct gca cga cca gtg gca gca ctt ggc gta tec gac aac 643 
Glu Glu Gly Ser Ala Arg Pro Val Ala Ala Leu Gly Val Ser Asp Asn 
170 175 180 

gtt tec tac acc tac gac ate aac cgt cca ate ggt gac cgc gtc act 691 
Val Ser Tyr Thr Tyr Asp lie Asn Arg Pro lie Gly Asp Arg Val Thr 
185 190 195 

tec gtg acc att gat gat acc cca ctt gat ccg gaa cgc gac tac gtt 739 
Ser Val Thr He Asp Asp Thr Pro Leu Asp Pro Glu Arg Asp Tyr Val 
200 205 210 

gtt gca get tec ctg tac etc cag tec ggc aac gaa ggt atg acc gca 787 
Val Ala Ala Ser Leu Tyr Leu Gin Ser Gly Asn Glu Gly Met Thr Ala 
215 220 225 

ctg acc cgc gga acc gca cct gca caa acc ggc ate gtg gat gta cag 835 
Leu Thr Arg Gly Thr Ala Pro Ala Gin Thr Gly He Val Asp Val Gin 
230 235 240 245 

tec acc ate gga tac ttg tec aac aac aat gtc acc cca cgt act ggt 883 
Ser Thr He Gly Tyr Leu Ser Asn Asn Asn Val Thr Pro Arg Thr Gly 
250 255 260 

caa gee cag att tec ate acc cca tec ggt gag ttc aat gcg ggt gaa 931 
Gin Ala Gin He Ser He Thr Pro Ser Gly Glu Phe Asn Ala Gly Glu 
265 270 275 
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acc ate acc ctt gac atg gca gga etc cgc tac acc caa ggc gac act 97 9 
Thr lie Thr Leu Asp Met Ala Gly Leu Arg Tyr Thr Gin Gly Asp Thr 
280 285 290 

gec acg gaa gta act gtc age ctt cga gaa gaa att gtt tea gca cca 1027 
Ala Thr Glu Val Thr Val Ser Leu Arg Glu Glu lie Val Ser Ala Pro 
295 300 305 

att gat cct cag etc gga gaa get ggc ttt ggc gaa get gga acc gcg 1075 
lie Asp Pro Gin Leu Gly Glu Ala Gly Phe Gly Glu Ala Gly Thr Ala 
310 315 320 325 

aca gtg age ttg gac att cct gca acc ctt tea ggt act caa aac etc 1123 
Thr Val Ser Leu Asp lie Pro Ala Thr Leu Ser Gly Thr Gin Asn Leu 
330 335 340 

gtt gtc acc acc gat acc ggc acc cgt att tec atg cca gtt gag att 1171 
Val Val Thr Thr Asp Thr Gly Thr Arg He Ser Met Pro Val Glu He 
345 350 355 

gtt ggc gca gaa caa cca gca ccg caa cca gca ggt tec tct gtt tta 1219 
Val Gly Ala Glu Gin Pro Ala Pro Gin Pro Ala Gly Ser Ser Val Leu 
360 365 370 

gga act gga gtg etc agt gga etc etc ggc att gtt gta gga att eta 12 67 
Gly Thr Gly Val Leu Ser Gly Leu Leu Gly lie Val Val Gly He Leu 
375 380 385 

gga atg gtc ggt ctg gtg aac tgg att gac cca age ttc att caa cag 1315 
Gly Met Val Gly Leu Val Asn Trp He Asp Pro Ser Phe He Gin Gin 
390 395 400 405 

ate cag cag caa ate ttt get taaatttagt aaaaagcatg cat 1359 
He Gin Gin Gin He Phe Ala 
410 



<210> 1086 
<211> 412 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1086 

Met Gin Ser Gly Asn Tyr Gly His Ala Leu Ala Asp Val Asp Phe Ser 
15 10 15 

Phe Asn His Asp Thr Gly Glu Leu Thr Val Asp Asp Ala Arg Met Leu 
20 25 30 

Gly Val Asp Asp He Asn Ala Cys Glu Asn Pro Asp Asp Thr He Ala 
35 40 45 

Asp He Val Ala Gin Ala Glu Leu Asp Ala Gly Glu Ala Gly Lys Glu 
50 55 60 

Val Val Ala Thr He Asp Gly Asp Phe Leu Arg Ala Ser Asp Glu Gly 
65 70 75 80 



Ala Glu Ser Gly Ser Asn Tyr Gly Ala Glu Ser Gin Leu Val Asn Met 
85 90 95 
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Ile Ala Ser Ala Val 
100 

Ala Asp lie Gly Leu 
115 

Ser Gly Asp Val Thr 
130 

Gly Glu Asp Ser Phe 
145 

Leu Asp Gin Gin Trp 
165 

Gly Val Ser Asp Asn 
180 

Gly Asp Arg Val Thr 
195 

Glu Arg Asp Tyr Val 
210 

Glu Gly Met Thr Ala 
225 

lie Val Asp Val Gin 
245 

Thr Pro Arg Thr Gly 
260 

Phe Asn Ala Gly Glu 
275 

Thr Gin Gly Asp Thr 
290 

lie Val Ser Ala Pro 
305 

Glu Ala Gly Thr Ala 
325 

Gly Thr Gin Asn Leu 
340 

Met Pro Val Glu lie 
355 

Gly Ser Ser Val Leu 
370 

Val Val Gly lie Leu 
385 



Arg Trp Ser Met Ser Thr 
105 

Met Asn Ala Gly Gly Leu 
120 

Tyr Ala Glu Ala Phe Glu 
135 

Val Thr Leu Lys Gly Ser 
150 155 

Glu Glu Gly Ser Ala Arg 
170 

Val Ser Tyr Thr Tyr Asp 
185 

Ser Val Thr lie Asp Asp 
200 

Val Ala Ala Ser Leu Tyr 
215 

Leu Thr Arg Gly Thr Ala 
230 235 

Ser Thr lie Gly Tyr Leu 
250 

Gin Ala Gin lie Ser lie 
265 

Thr lie Thr Leu Asp Met 
280 

Ala Thr Glu Val Thr Val 
295 

lie Asp Pro Gin Leu Gly 
310 315 

Thr Val Ser Leu Asp lie 
330 

Val Val Thr Thr Asp Thr 
345 

Val Gly Ala Glu Gin Pro 
360 

Gly Thr Gly Val Leu Ser 
375 

Gly Met Val Gly Leu Val 
390 395 



Asn Thr Ala Thr Thr 
110 

His Thr Asp Leu Phe 
125 

lie Gin Pro Phe Ser 
140 

Val Phe Lys Asp Ala 
160 

Pro Val Ala Ala Leu 
175 

lie Asn Arg Pro lie 
190 

Thr Pro Leu Asp Pro 
205 

Leu Gin Ser Gly Asn 
220 

Pro Ala Gin Thr Gly 
240 

Ser Asn Asn Asn Val 
255 

Thr Pro Ser Gly Glu 
270 

Ala Gly Leu Arg Tyr 
285 

Ser Leu Arg Glu Glu 
300 

Glu Ala Gly Phe Gly 
320 

Pro Ala Thr Leu Ser 
335 

Gly Thr Arg lie Ser 
350 

Ala Pro Gin Pro Ala 
365 

Gly Leu Leu Gly He 
380 

Asn Trp He Asp Pro 
400 



Ser Phe He Gin Gin He Gin Gin Gin He Phe Ala 
405 410 
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<210> 1087 
<211> 1071 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1048) 
<223> RXN01488 

<400> 1087 

ccagcgctta aggccggtca ccggccatca agcttgtcac atcgggtgcc ttatgatggt 60 

gcccgacctt aaaaataaaa acctgaaagg ttaaaaacgc atg age aaa aaa gec 115 

Met Ser Lys Lys Ala 
1 5 

ate ctt gat ate gac acc ggc ate gat gat gec etc gca ctt gec tac 163 
lie Leu Asp lie Asp Thr Gly lie Asp Asp Ala Leu Ala Leu Ala Tyr 
10 15 20 

gca ctg ggc tea cct gaa eta gag etc att ggt gtc acc acc acc tac 211 
Ala Leu Gly Ser Pro Glu Leu Glu Leu lie Gly Val Thr Thr Thr Tyr 
25 30 35 

ggt aac gtg eta etc gaa acc ggt gca gtc aat gac ctg gca ctg ctt 259 
Gly Asn Val Leu Leu Glu Thr Gly Ala Val Asn Asp Leu Ala Leu Leu 
40 45 50 

gat ctg ttc ggt gca cca gaa gta cct gtg tac ttg ggt gag cca cac 307 
Asp Leu Phe Gly Ala Pro Glu Val Pro Val Tyr Leu Gly Glu Pro His 
55 60 65 

gca cag acc aag gat ggc ttt gaa gtt ctt gag ate tec gcg ttc att 355 
Ala Gin Thr Lys Asp Gly Phe Glu Val Leu Glu lie Ser Ala Phe lie 
70 75 80 85 

cac gga caa aac ggc ate ggc gaa gtc gag ctg cca gca age gag tea 403 
His Gly Gin Asn Gly lie Gly Glu Val Glu Leu Pro Ala Ser Glu Ser 
90 95 100 

aag gca etc ccc ggc gca gtg gat ttc etc att gat tec gtc aac acc 451 
Lys Ala Leu Pro Gly Ala Val Asp Phe Leu lie Asp Ser Val Asn Thr 
105 110 115 

cac ggc gat gac ctg gtg ate ate gca act ggt ccc atg acc aac ctg 499 
His Gly Asp Asp Leu Val lie lie Ala Thr Gly Pro Met Thr Asn Leu 
120 125 130 

tct gcg gca ate gca aag gat cca age ttt get tec aag get cac gtg 547 
Ser Ala Ala lie Ala Lys Asp Pro Ser Phe Ala Ser Lys Ala His Val 
135 140 145 

gtc ate atg ggt ggc gec ttg act gtc cca ggc aac gtc age aca tgg 595 
Val lie Met Gly Gly Ala Leu Thr Val Pro Gly Asn Val Ser Thr Trp 
150 155 160 165 

gca gaa gca aac ate aac cag gac cca gat gca gca aac gat ctg ttc 643 
Ala Glu Ala Asn lie Asn Gin Asp Pro Asp Ala Ala Asn Asp Leu Phe 
170 175 180 
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cgt tec ggt gca gat gtc acc atg ate ggt ctt gat gtc acc ctg cag 691 
Arg Ser Gly Ala Asp Val Thr Met lie Gly Leu Asp Val Thr Leu Gin 
185 190 195 

acc ctt ctt acc aag aag cac act gcg cag tgg cgc gaa ctg ggc act 739 
Thr Leu Leu Thr Lys Lys His Thr Ala Gin Trp Arg Glu Leu Gly Thr 
200 205 210 

cca get get ate gca ctg gec gac atg act gat tac tac ate aag gca 787 
Pro Ala Ala lie Ala Leu Ala Asp Met Thr Asp Tyr Tyr lie Lys Ala 
215 220 225 

tat gag acc acc gca cca cac ctg ggc ggt tgc ggc ctg cac gac cca 835 
Tyr Glu Thr Thr Ala Pro His Leu Gly Gly Cys Gly Leu His Asp Pro 
230 235 240 245 

ctg gca gta ggc gtt gca gtg gac cca age ctg gtc act ttg etc ccc 883 
Leu Ala Val Gly Val Ala Val Asp Pro Ser Leu Val Thr Leu Leu Pro 
250 255 260 

ate aac etc aag gta gac att gag ggc gag acc cgt gga cgc acc att 931 
lie Asn Leu Lys Val Asp lie Glu Gly Glu Thr Arg Gly Arg Thr lie 
265 270 275 

ggc gat gaa gtc cgc etc aac gat cca gtg cgc acc tec cgc gca get 979 
Gly Asp Glu Val Arg Leu Asn Asp Pro Val Arg Thr Ser Arg Ala Ala 
280 285 290 

gtc gee gta gac gtg gat cgt ttc ctt tct gaa ttc atg acc cgc ate 1027 
Val Ala Val Asp Val Asp Arg Phe Leu Ser Glu Phe Met Thr Arg lie 
295 300 305 

ggc cga gtc gca gca cag cag taaaagcagc tctggtgaag gtt 1071 
Gly Arg Val Ala Ala Gin Gin 
310 315 



<210> 1088 
<211> 316 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1088 

Met Ser Lys Lys Ala lie Leu Asp lie Asp Thr Gly lie Asp Asp Ala 
15 10 15 

Leu Ala Leu Ala Tyr Ala Leu Gly Ser Pro Glu Leu Glu Leu lie Gly 
20 25 30 

Val Thr Thr Thr Tyr Gly Asn Val Leu Leu Glu Thr Gly Ala Val Asn 
35 40 45 

Asp Leu Ala Leu Leu Asp Leu Phe Gly Ala Pro Glu Val Pro Val Tyr 
50 55 60 

Leu Gly Glu Pro His Ala Gin Thr Lys Asp Gly Phe Glu Val Leu Glu 
65 70 75 80 

lie Ser Ala Phe lie His Gly Gin Asn Gly lie Gly Glu Val Glu Leu 
85 90 95 
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Pro Ala Ser Glu Ser Lys Ala Leu Pro Gly Ala Val Asp Phe Leu lie 
100 105 110 

Asp Ser Val Asn Thr His Gly Asp Asp Leu Val lie lie Ala Thr Gly 
115 120 125 

Pro Met Thr Asn Leu Ser Ala Ala lie Ala Lys Asp Pro Ser Phe Ala 
130 135 140 

Ser Lys Ala His Val Val lie Met Gly Gly Ala Leu Thr Val Pro Gly 
145 150 155 160 

Asn Val Ser Thr Trp Ala Glu Ala Asn lie Asn Gin Asp Pro Asp Ala 
165 170 175 

Ala Asn Asp Leu Phe Arg Ser Gly Ala Asp Val Thr Met lie Gly Leu 
180 185 190 

Asp Val Thr Leu Gin Thr Leu Leu Thr Lys Lys His Thr Ala Gin Trp 
195 200 205 

Arg Glu Leu Gly Thr Pro Ala Ala lie Ala Leu Ala Asp Met Thr Asp 
210 215 220 

Tyr Tyr lie Lys Ala Tyr Glu Thr Thr Ala Pro His Leu Gly Gly Cys 
225 230 235 240 

Gly Leu His Asp Pro Leu Ala Val Gly Val Ala Val Asp Pro Ser Leu 
245 250 255 

Val Thr Leu Leu Pro lie Asn Leu Lys Val Asp lie Glu Gly Glu Thr 
260 265 270 

Arg Gly Arg Thr He Gly Asp Glu Val Arg Leu Asn Asp Pro Val Arg 
275 280 285 

Thr Ser Arg Ala Ala Val Ala Val Asp Val Asp Arg Phe Leu Ser Glu 
290 295 300 

Phe Met Thr Arg He Gly Arg Val Ala Ala Gin Gin 
305 310 315 



<210> 1089 
<211> 366 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (343) 

<223> RXC00540 

<400> 1089 

tctccctatc taagggctgg ctaggtttga 
aaacattgtc ctccccattt cttgagtaag 



ccagtggcaa cagttacact tgtgctcgta 60 

ggaaaatacc gtg gcc cgt gta gtt 115 
Val Ala Arg Val Val 
1 5 
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gtc aat gtc atg cct aag get gag att ctg gat ccc cag ggg cag gcg 163 
Val Asn Val Met Pro Lys Ala Glu lie Leu Asp Pro Gin Gly Gin Ala 
10 15 20 

gta cac cgc gec etc gga cgt ate gga gtt tct ggc gtt tec gat gtc 211 
Val His Arg Ala Leu Gly Arg lie Gly Val Ser Gly Val Ser Asp Val 
25 30 35 

cgt cag gga aag cgc ttc gag ctt gag gta gat gat tec gtc ace gaa 259 
Arg Gin Gly Lys Arg Phe Glu Leu Glu Val Asp Asp Ser Val Thr Glu 
40 45 50 

get gac eta aag aaa att get gaa ace etc etc gca aac ace gtc ate 3 07 
Ala Asp Leu Lys Lys lie Ala Glu Thr Leu Leu Ala Asn Thr Val lie 
55 60 65 

gaa gac ttc gat gtg gtg gga gtt gag gtc gcg aag tgagcgccaa 353 
Glu Asp Phe Asp Val Val Gly Val Glu Val Ala Lys 
70 75 80 

aatcggtgtc att 366 



<210> 1090 
<211> 81 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1090 

Val Ala Arg Val Val Val Asn Val Met Pro Lys Ala Glu lie Leu Asp 
1 5 * 10 15 

Pro Gin Gly Gin Ala Val His Arg Ala Leu Gly Arg lie Gly Val Ser 
20 25 30 

Gly Val Ser Asp Val Arg Gin Gly Lys Arg Phe Glu Leu Glu Val Asp 
35 40 45 

Asp Ser Val Thr Glu Ala Asp Leu Lys Lys lie Ala Glu Thr Leu Leu 
50 55 60 

Ala Asn Thr Val lie Glu Asp Phe Asp Val Val Gly Val Glu Val Ala 
65 70 75 80 

Lys 



<210> 1091 
<211> 498 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (475) 

<223> RXC00560 



<400> 1091 

aaggacgact tctggggagc ggtgtggatt etcaegggga ttctcatgcg gattatcaga 60 
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catatggaca ctttaacggt tcgtactagg ctgatgcttc atg agg att gat ccg 115 

Met Arg lie Asp Pro 
1 5 

ctg gaa acc egg caa gec gta ttg gec gtc aaa gac tgg att gaa ggg 163 
Leu Glu Thr Arg Gin Ala Val Leu Ala Val Lys Asp Trp lie Glu Gly 
10 15 20 

gag gga gac gtc aaa aag cct ggt cgt gcg gca ctt gec gec gca act 211 
Glu Gly Asp Val Lys Lys Pro Gly Arg Ala Ala Leu Ala Ala Ala Thr 
25 30 35 

cgc ctg age gtc cga ctg etc gcg caa cac gcg ccg gga aac age gtg 259 
Arg Leu Ser Val Arg Leu Leu Ala Gin His Ala Pro Gly Asn Ser Val 
40 45 50 

gag gtg egg gta ccc cca ttt gtt gcg gtg caa tgc ata gag ggg cca 307 
Glu Val Arg Val Pro Pro Phe Val Ala Val Gin Cys lie Glu Gly Pro 
55 60 65 

aaa cat aca cgc ggc aca cca ccc aac gtg gtg gag acc gac gec aag 3 55 
Lys His Thr Arg Gly Thr Pro Pro Asn Val Val Glu Thr Asp Ala Lys 
70 75 80 85 

acc tgg tta cgc tta gca cct ggg caa acc aca ttt gat gca gaa ttt 403 
Thr Trp Leu Arg Leu Ala Pro Gly Gin Thr Thr Phe Asp Ala Glu Phe 
90 95 100 

gaa age gga aaa att age gca tea ggt acc cga gec aaa gag att gcg 451 
Glu Ser Gly Lys lie Ser Ala Ser Gly Thr Arg Ala Lys Glu lie Ala 
105 110 115 

gac tgg tta cca gtg gtc aaa ctt tagatttcct aatgetcatt agt 498 
Asp Trp Leu Pro Val Val Lys Leu 
120 125 



<210> 1092 
<211> 125 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1092 

Met Arg lie Asp Pro Leu Glu Thr Arg Gin Ala Val Leu Ala Val Lys 
15 10 15 

Asp Trp lie Glu Gly Glu Gly Asp Val Lys Lys Pro Gly Arg Ala Ala 
20 25 30 

Leu Ala Ala Ala Thr Arg Leu Ser Val Arg Leu Leu Ala Gin His Ala 
35 40 45 

Pro Gly Asn Ser Val Glu Val Arg Val Pro Pro Phe Val Ala Val Gin 
50 55 60 

Cys lie Glu Gly Pro Lys His Thr Arg Gly Thr Pro Pro Asn Val Val 
65 70 75 80 



Glu Thr Asp Ala Lys Thr Trp Leu Arg Leu Ala Pro Gly Gin Thr Thr 
85 90 95 
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Phe Asp Ala Glu Phe Glu Ser Gly Lys lie Ser Ala Ser Gly Thr Arg 
100 105 110 

Ala Lys Glu lie Ala Asp Trp Leu Pro Val Val Lys Leu 
115 120 125 



<210> 1093 
<211> 1305 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1282) 
<223> RXC01088 

<400> 1093 

tgccttgagt ctaattctcc cgcccgtgcg atgggtttaa gctggactga taaacctttt 60 

gtgaaccgaa ttttttaact gatttgaaga agcgagaata atg gga ctg tgg ate 115 

Met Gly Leu Trp lie 
1 5 

gat gca acc get ggc gtt gca ggg gat atg ttg ctg gga gca etc att 163 
Asp Ala Thr Ala Gly Val Ala Gly Asp Met Leu Leu Gly Ala Leu lie 
10 15 20 

gat gca ggt gca gaa eta gaa aaa ate caa cag gtt gtg gaa gca gtc 211 
Asp Ala Gly Ala Glu Leu Glu Lys lie Gin Gin Val Val Glu Ala Val 
25 30 35 

ate ccc ggt gac gtg etc ttg cgc acc gaa gag gta gtg cgc caa ggc 2 59 
lie Pro Gly Asp Val Leu Leu Arg Thr Glu Glu Val Val Arg Gin Gly 
40 45 50 

caa cga ggc ate aag ctg cat gtg gac gca caa cat gaa cac cat cat 3 07 
Gin Arg Gly lie Lys Leu His Val Asp Ala Gin His Glu His His His 
55 60 65 

cac cgc cac tta age acc att aaa gaa ctg ctt gtc aat get gac ate 355 
His Arg His Leu Ser Thr lie Lys Glu Leu Leu Val Asn Ala Asp lie 
70 75 80 85 

cct gaa caa acc aag cag gat gee tta ggc gtt ttt gaa etc ate get 403 
Pro Glu Gin Thr Lys Gin Asp Ala Leu Gly Val Phe Glu Leu lie Ala 
90 95 100 

ate get gaa gga aaa gtc cac ggc ate gag ccg gag aaa ate cac ttc 451 
lie Ala Glu Gly Lys Val His Gly lie Glu Pro Glu Lys lie His Phe 
105 110 115 

cat gag gta gga get tgg gat tec ate gca gac att gtg ggt gtg tgc 499 
His Glu Val Gly Ala Trp Asp Ser lie Ala Asp lie Val Gly Val Cys 
120 125 130 

gaa gcg ate agg cag ctt aac cca ggt ttg att get gca tct ccg att 547 
Glu Ala lie Arg Gin Leu Asn Pro Gly Leu lie Ala Ala Ser Pro lie 
135 140 145 



get tta gga ttc gga cgc ate aag gca get cac gga gat att cca gtg 



595 
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Ala Leu Gly Phe Gly Arg lie Lys Ala Ala His Gly Asp lie Pro Val 
150 155 160 165 

cca gtt cca gcc gtg gca gag ctg gtg aaa ggc tgg ccc acc caa acc 643 
Pro Val Pro Ala Val Ala Glu Leu Val Lys Gly Trp Pro Thr Gin Thr 
170 175 180 

gga get ctt atg gag age acc gaa cct gtt ggt gaa tta gcc acc cca 691 
Gly Ala Leu Met Glu Ser Thr Glu Pro Val Gly Glu Leu Ala Thr Pro 
185 190 195 

act ggt gtt gcg ttg ate cgt cac ttt gcc acc caa gat ggc cct ttc 739 
Thr Gly Val Ala Leu lie Arg His Phe Ala Thr Gin Asp Gly Pro Phe 
200 205 210 

cca ggt ggc ate ate aat gaa gtt ggc att ggt gca gga aca aaa gat 787 
Pro Gly Gly lie lie Asn Glu Val Gly He Gly Ala Gly Thr Lys Asp 
215 220 225 

aca gaa ggc cgt cca aat ata gtg cgc gca att ttg ttc aac acc tct 83 5 
Thr Glu Gly Arg Pro Asn He Val Arg Ala He Leu Phe Asn Thr Ser 
230 235 240 245 

agg agt aac cca gat acc cgc aca ctg gtg caa tta gaa gcc aat gtt 883 
Arg Ser Asn Pro Asp Thr Arg Thr Leu Val Gin Leu Glu Ala Asn Val 
250 255 260 

gat gat caa gac cca egg ctg tgg cca gga gta ata gag ate etc ttt 931 
Asp Asp Gin Asp Pro Arg Leu Trp Pro Gly Val He Glu He Leu Phe 
265 270 275 

gcc get ggc gca gta gat gca tgg ctg act cca att ttg atg aag aag 97 9 
Ala Ala Gly Ala Val Asp Ala Trp Leu Thr Pro He Leu Met Lys Lys 
280 285 290 

ggc cgt cct gca cat agg gtg tea gca ttg gtg gat age tec gag gtg 1027 
Gly Arg Pro Ala His Arg Val Ser Ala Leu Val Asp Ser Ser Glu Val 
295 300 305 

gaa gca gtg aaa acc gca tta ttt gca gcc acc acg act ttt ggg ate 1075 
Glu Ala Val Lys Thr Ala Leu Phe Ala Ala Thr Thr Thr Phe Gly He 
310 315 320 325 

aga tea tgg gaa gtc gaa cga gaa ggc ttg gac cgt cgt ttc gaa caa 1123 
Arg Ser Trp Glu Val Glu Arg Glu Gly Leu Asp Arg Arg Phe Glu Gin 
330 335 340 

gtc gag gtg gac gga cac acc ate aac ate aaa ate ggt tec cgt gat 1171 
Val Glu Val Asp Gly His Thr He Asn He Lys He Gly Ser Arg Asp 
345 350 355 

gat caa gta ate agt gca cag tec gag ttt gaa gat att egg tct gca 1219 
Asp Gin Val He Ser Ala Gin Ser Glu Phe Glu Asp He Arg Ser Ala 
360 365 370 

gcg gtg gcc ttg gga att tea gag egg gaa gtt gtg gca aga att ccg 1267 
Ala Val Ala Leu Gly He Ser Glu Arg Glu Val Val Ala Arg He Pro 
375 380 385 

caa ggc acc acc gag taacaaccaa aaggtcgact get 13 05 

Gin Gly Thr Thr Glu 
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<210> 1094 
<211> 394 
<212> PRT 

<213> Coryriebacterium glutamicum 
<400> 1094 

Met Gly Leu Trp lie Asp Ala Thr Ala Gly Val Ala Gly Asp Met Leu 
15 10 15 

Leu Gly Ala Leu lie Asp Ala Gly Ala Glu Leu Glu Lys lie Gin Gin 
20 25 30 

Val Val Glu Ala Val lie Pro Gly Asp Val Leu Leu Arg Thr Glu Glu 
35 40 45 

Val Val Arg Gin Gly Gin Arg Gly lie Lys Leu His Val Asp Ala Gin 
50 55 60 

His Glu His His His His Arg His Leu Ser Thr lie Lys Glu Leu Leu 
65 70 75 80 

Val Asn Ala Asp lie Pro Glu Gin Thr Lys Gin Asp Ala Leu Gly Val 
85 90 95 

Phe Glu Leu lie Ala lie Ala Glu Gly Lys Val His Gly lie Glu Pro 
100 105 110 

Glu Lys lie His Phe His Glu Val Gly Ala Trp Asp Ser lie Ala Asp 
115 120 125 

lie Val Gly Val Cys Glu Ala lie Arg Gin Leu Asn Pro Gly Leu He 
130 135 140 

Ala Ala Ser Pro He Ala Leu Gly Phe Gly Arg He Lys Ala Ala His 
145 150 155 160 

Gly Asp He Pro Val Pro Val Pro Ala Val Ala Glu Leu Val Lys Gly 
165 170 175 

Trp Pro Thr Gin Thr Gly Ala Leu Met Glu Ser Thr Glu Pro Val Gly 
180 185 190 

Glu Leu Ala Thr Pro Thr Gly Val Ala Leu He Arg His Phe Ala Thr 
195 200 205 

Gin Asp Gly Pro Phe Pro Gly Gly He He Asn Glu Val Gly He Gly 
210 215 220 

Ala Gly Thr Lys Asp Thr Glu Gly Arg Pro Asn He Val Arg Ala He 
225 230 235 240 

Leu Phe Asn Thr Ser Arg Ser Asn Pro Asp Thr Arg Thr Leu Val Gin 
245 250 255 

Leu Glu Ala Asn Val Asp Asp Gin Asp Pro Arg Leu Trp Pro Gly Val 
260 265 270 



He Glu He Leu Phe Ala Ala Gly Ala Val Asp Ala Trp Leu Thr Pro 
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275 

lie Leu Met Lys 
290 

Asp Ser Ser Glu 
305 

Thr Thr Phe Gly 



Arg Arg Phe Glu 
340 

lie Gly Ser Arg 
355 

Asp lie Arg Ser 
370 

Val Ala Arg lie 
385 



280 

Lys Gly Arg Pro 
295 

Val Glu Ala Val 
310 

lie Arg Ser Trp 
325 

Gin Val Glu Val 



Asp Asp Gin Val 
360 

Ala Ala Val Ala 
375 

Pro Gin Gly Thr 
390 



Ala His Arg Val 
300 

Lys Thr Ala Leu 
315 

Glu Val Glu Arg 
330 

Asp Gly His Thr 
345 

lie Ser Ala Gin 



Leu Gly lie Ser 
380 

Thr Glu 



285 

Ser Ala Leu Val 



Phe Ala Ala Thr 
320 

Glu Gly Leu Asp 
335 

lie Asn lie Lys 
350 

Ser Glu Phe Glu 
365 

Glu Arg Glu Val 



<210> 1095 
<211> 1419 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1396) 
<223> RXC02624 

<400> 1095 

acccggtcag atccgacgtc gccggccaaa accgcaagca cctgcgcaaa cgccacagaa 60 

ggcagctcag caatcaaagt tgctgcgttt ccttccaacc gtg ctg att ccg cat 115 

Val Leu lie Pro His 
1 5 

ggc gtg gcg gtg ctt ttg gtt att att etc gec gta gec tec eta atg 163 
Gly Val Ala Val Leu Leu Val lie lie Leu Ala Val Ala Ser Leu Met 
10 15 20 

ttc acc aat tct tea atg gtg aat ctt teg gca acg att gca cag ctg 211 
Phe Thr Asn Ser Ser Met Val Asn Leu Ser Ala Thr lie Ala Gin Leu 
25 30 35 

tgg ctt tec eta aat etc ggt gcg gtg gac ggc agt ggg gaa gtg ate 2 59 
Trp Leu Ser Leu Asn Leu Gly Ala Val Asp Gly Ser Gly Glu Val lie 
40 45 50 

tea gta ctg ccc acg ctt ccc ggc ttt ata ttc etc tgg gec ate gec 307 
Ser Val Leu Pro Thr Leu Pro Gly Phe lie Phe Leu Trp Ala lie Ala 
55 60 65 



gcg cgc ate cac cgc gca gtc aaa gat cgt gtc age ate gee gac tta 
Ala Arg lie His Arg Ala Val Lys Asp Arg Val Ser lie Ala Asp Leu 
70 75 80 85 



355 
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ggc gtc etc gca gca etc gtc etc ggc ate ccg ctt gcg etc ace gee 403 
Gly Val Leu Ala Ala Leu Val Leu Gly lie Pro Leu Ala Leu Thr Ala 
90 95 100 

ate gca gcg ttc atg ctt ttc gac gee tec age gtc etc aac gtc gag 451 
lie Ala Ala Phe Met Leu Phe Asp Ala Ser Ser Val Leu Asn Val Glu 
105 110 115 

gtc ccg cca ate acg cgc etc eta cgc gtg atg ttg ttc cac etc age 499 
Val Pro Pro lie Thr Arg Leu Leu Arg Val Met Leu Phe His Leu Ser 
120 125 130 

gee etc ttc etc ggc atg ggg cca cgc ctg tgg cag gcg ttg gcg cgc 547 
Ala Leu Phe Leu Gly Met Gly Pro Arg Leu Trp Gin Ala Leu Ala Arg 
135 140 145 

cgc tac ggt get cca gaa tgg ctt ate gac gee ate acc caa get ttc 595 
Arg Tyr Gly Ala Pro Glu Trp Leu lie Asp Ala lie Thr Gin Ala Phe 
150 155 160 165 

cgc ttc etc ate gca ttt gga aca gtc tec ttg gtt tec gtg etc gtg 643 
Arg Phe Leu lie Ala Phe Gly Thr Val Ser Leu Val Ser Val Leu Val 
170 175 180 

atg acc gcg ate aac cac agt gca ttc acc gcg acc atg cag ggt tac 691 
Met Thr Ala lie Asn His Ser Ala Phe Thr Ala Thr Met Gin Gly Tyr 
185 190 195 

gac gac tec gee tct gtt gtg gee ttg ate gtc ctg age att ctg tat 739 
Asp Asp Ser Ala Ser Val Val Ala Leu lie Val Leu Ser lie Leu Tyr 
200 205 210 

ctg ccc aac atg atg ate ttt gcg atg ggc aat ctg ate ggc tea ccc 787 
Leu Pro Asn Met Met lie Phe Ala Met Gly Asn Leu lie Gly Ser Pro 
215 220 225 

ctt tac ttc ggt gac gec tec ate age gtc ttc age gtg cat tec gtt 835 
Leu Tyr Phe Gly Asp Ala Ser lie Ser Val Phe Ser Val His Ser Val 
230 235 240 245 

cca ttg cca ccg ctt ccc ate etc gca get etc ccc age gaa gee etc 883 
Pro Leu Pro Pro Leu Pro lie Leu Ala Ala Leu Pro Ser Glu Ala Leu 
250 255 260 

tea tgg gca gtg gee tta ctg gtc ate cct gca att att gee acc tgg 931 
Ser Trp Ala Val Ala Leu Leu Val lie Pro Ala lie lie Ala Thr Trp 
265 270 275 

gtc tgc gtg aga aac ccc atg cgc ctt gee gtg aac aca aca gca gca 979 
Val Cys Val Arg Asn Pro Met Arg Leu Ala Val Asn Thr Thr Ala Ala 
280 285 290 

gtc att tea gca ctg tgt ttc etc gtc ctg gca gtt ttc gee ggc gga 1027 
Val lie Ser Ala Leu Cys Phe Leu Val Leu Ala Val Phe Ala Gly Gly 
295 300 305 

acc ttg ggc gta tac aac tac gtc gga etc aac etc ctg gcg tea gtt 1075 
Thr Leu Gly Val Tyr Asn Tyr Val Gly Leu Asn Leu Leu Ala Ser Val 
310 315 320 325 

ggc eta gtt ttc gtc tat ttc gee etc gtt gga etc etc ate gee gga 1123 



BGI-121CP 



-1453- 



Gly Leu Val Phe Val Tyr Phe Ala Leu Val Gly Leu Leu lie Ala Gly 

330 335 340 

ate gac aag ctg cgc aac cct gta gaa gtt aag tct gtt aag get gtg 1171 

lie Asp Lys Leu Arg Asn Pro Val Glu Val Lys Ser Val Lys Ala Val 
345 350 355 

get gtt gtg gag ccc gag cct gaa gaa gtt gaa gag gac gaa gag gag 1219 

Ala Val Val Glu Pro Glu Pro Glu Glu Val Glu Glu Asp Glu Glu Glu 
360 365 370 

cat gtt gaa gaa gaa gta gat gag gag gaa gag gaa gtt gag gaa ggg 12 67 

His Val Glu Glu Glu Val Asp Glu Glu Glu Glu Glu Val Glu Glu Gly 
375 380 385 

gta gaa gag gtc gaa gaa gac gac gca gag gat cct gaa gag aat cct 1315 

Val Glu Glu Val Glu Glu Asp Asp Ala Glu Asp Pro Glu Glu Asn Pro 

390 395 400 405 

gaa gag gaa gaa tec gac gaa gaa att gag aca gaa act gag get gaa 13 63 

Glu Glu Glu Glu Ser Asp Glu Glu lie Glu Thr Glu Thr Glu Ala Glu 

410 415 420 

gaa ace aat gat ggt tec gag gee gaa gac cgt taacatatct gttgtgaatt 1416 
Glu Thr Asn Asp Gly Ser Glu Ala Glu Asp Arg 
425 430 

ctg 1419 



<210> 1096 
<211> 432 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1096 

Val Leu lie Pro His Gly Val Ala Val Leu Leu Val lie lie Leu Ala 
15 10 15 

Val Ala Ser Leu Met Phe Thr Asn Ser Ser Met Val Asn Leu Ser Ala 
20 25 30 

Thr lie Ala Gin Leu Trp Leu Ser Leu Asn Leu Gly Ala Val Asp Gly 
35 40 45 

Ser Gly Glu Val lie Ser Val Leu Pro Thr Leu Pro Gly Phe lie Phe 
50 55 60 

Leu Trp Ala lie Ala Ala Arg lie His Arg Ala Val Lys Asp Arg Val 
65 70 75 80 

Ser lie Ala Asp Leu Gly Val Leu Ala Ala Leu Val Leu Gly lie Pro 
85 90 95 

Leu Ala Leu Thr Ala lie Ala Ala Phe Met Leu Phe Asp Ala Ser Ser 
100 105 110 

Val Leu Asn Val Glu Val Pro Pro lie Thr Arg Leu Leu Arg Val Met 
115 120 125 



Leu Phe His Leu Ser Ala Leu Phe Leu Gly Met Gly Pro Arg Leu Trp 
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130 135 140 

Gin Ala Leu Ala Arg Arg Tyr Gly Ala Pro Glu Trp Leu lie Asp Ala 
145 150 155 160 

lie Thr Gin Ala Phe Arg Phe Leu He Ala Phe Gly Thr Val Ser Leu 
165 170 175 

Val Ser Val Leu Val Met Thr Ala He Asn His Ser Ala Phe Thr Ala 
180 185 190 

Thr Met Gin Gly Tyr Asp Asp Ser Ala Ser Val Val Ala Leu He Val 
195 200 205 

Leu Ser He Leu Tyr Leu Pro Asn Met Met He Phe Ala Met Gly Asn 
210 215 220 

Leu He Gly Ser Pro Leu Tyr Phe Gly Asp Ala Ser He Ser Val Phe 
225 230 235 240 

Ser Val His Ser Val Pro Leu Pro Pro Leu Pro He Leu Ala Ala Leu 
245 250 255 

Pro Ser Glu Ala Leu Ser Trp Ala Val Ala Leu Leu Val He Pro Ala 
260 265 270 

He He Ala Thr Trp Val Cys Val Arg Asn Pro Met Arg Leu Ala Val 
275 280 285 

Asn Thr Thr Ala Ala Val He Ser Ala Leu Cys Phe Leu Val Leu Ala 
290 295 300 

Val Phe Ala Gly Gly Thr Leu Gly Val Tyr Asn Tyr Val Gly Leu Asn 
305 310 315 320 

Leu Leu Ala Ser Val Gly Leu Val Phe Val Tyr Phe Ala Leu Val Gly 
325 330 335 

Leu Leu He Ala Gly He Asp Lys Leu Arg Asn Pro Val Glu Val Lys 
340 345 350 

Ser Val Lys Ala Val Ala Val Val Glu Pro Glu Pro Glu Glu Val Glu 
355 360 365 

Glu Asp Glu Glu Glu His Val Glu Glu Glu Val Asp Glu Glu Glu Glu 
370 375 380 

Glu Val Glu Glu Gly Val Glu Glu Val Glu Glu Asp Asp Ala Glu Asp 
385 390 395 400 

Pro Glu Glu Asn Pro Glu Glu Glu Glu Ser Asp Glu Glu He Glu Thr 
405 410 415 

Glu Thr Glu Ala Glu Glu Thr Asn Asp Gly Ser Glu Ala Glu Asp Arg 
420 425 430 



<210> 1097 



BGI-121CP 



-1455- 



<211> 603 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> RXC02665 

<400> 1097 

caaggcgacc caatggcgtt taaagtaaca acccccattg atatgatgct ggcacaacgc 60 

atcaccgacg aagccgaacc cacaatattt gaggtaccag gtg act aac cca ate 115 

Val Thr Asn Pro lie 
1 " 5 

ate ccc cgc gta gga ate gee aca gac gee cac caa ate gaa gcg gga 163 
lie Pro Arg Val Gly lie Ala Thr Asp Ala His Gin lie Glu Ala Gly 
10 15 20 

aaa ccc tgc tgg ate gee tgc etc etc ttt gaa ggc gtc gac ggc tgc 211 
Lys Pro Cys Trp lie Ala Cys Leu Leu Phe Glu Gly Val Asp Gly Cys 
25 30 35 

gaa ggc cac tec gac ggt gat gtt gta get cat gca att gtg gat get 259 
Glu Gly His Ser Asp Gly Asp Val Val Ala His Ala lie Val Asp Ala 
40 45 50 

etc ctt tct gee tct ggt ctg ggg gat ttg ggc tct ttc gtt ggt gtg 307 
Leu Leu Ser Ala Ser Gly Leu Gly Asp Leu Gly Ser Phe Val Gly Val 
55 60 65 

g<3<3 aga cct gaa tac gat ggt gtt tct ggt aca cag ttg ttg aag gaa 355 
Gly Arg Pro Glu Tyr Asp Gly Val Ser Gly Thr Gin Leu Leu Lys Glu 
70 75 80 85 

gtt egg gag ctg ctt teg gca cac ggg tac gtc att gga aat gtc gee 403 
Val Arg Glu Leu Leu Ser Ala His Gly Tyr Val lie Gly Asn Val Ala 
90 95 100 

gec caa ctg gtt ggc caa ace ccc aaa ttt gga ccc cgc cgc gaa gaa 451 
Ala Gin Leu Val Gly Gin Thr Pro Lys Phe Gly Pro Arg Arg Glu Glu 
105 110 115 

gca caa caa gtc ate tec gaa ate ate ggc gca cca tgc tea ctg tct 499 
Ala Gin Gin Val lie Ser Glu lie lie Gly Ala Pro Cys Ser Leu Ser 
120 125 130 

gec ace ace act gat cac atg gga ttc act ggt cgc age gag ggt cgt 547 
Ala Thr Thr Thr Asp His Met Gly Phe Thr Gly Arg Ser Glu Gly Arg 
135 140 145 

gca teg gta gca acg gca gtg gtg tgg aag get taagttttct gtagggattg 600 
Ala Ser Val Ala Thr Ala Val Val Trp Lys Ala 
150 155 160 

ggc 603 



<210> 1098 
<211> 160 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1098 

Val Thr Asn Pro lie lie Pro Arg Val Gly He Ala Thr Asp Ala His 
15 10 15 

Gin He Glu Ala Gly Lys Pro Cys Trp He Ala Cys Leu Leu Phe Glu 
20 25 30 

Gly Val Asp Gly Cys Glu Gly His Ser Asp Gly Asp Val Val Ala His 
35 40 45 

Ala He Val Asp Ala Leu Leu Ser Ala Ser Gly Leu Gly Asp Leu Gly 
50 55 60 

Ser Phe Val Gly Val Gly Arg Pro Glu Tyr Asp Gly Val Ser Gly Thr 
65 70 75 80 

Gin Leu Leu Lys Glu Val Arg Glu Leu Leu Ser Ala His Gly Tyr Val 
85 90 95 

He Gly Asn Val Ala Ala Gin Leu Val Gly Gin Thr Pro Lys Phe Gly 
100 105 110 

Pro Arg Arg Glu Glu Ala Gin Gin Val He Ser Glu He He Gly Ala 
115 120 125 

Pro Cys Ser Leu Ser Ala Thr Thr Thr Asp His Met Gly Phe Thr Gly 
130 135 140 

Arg Ser Glu Gly Arg Ala Ser Val Ala Thr Ala Val Val Trp Lys Ala 
145 150 155 160 



<210> 1099 
<211> 1689 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1666) 
<223> RXC02770 

<400> 1099 

tcgccggggc aaaaaccgta taattacagt cctattacga ttcggggaaa ggctgggtac 60 

ttcacacatg ttgtttcgga agtcacgcag cgcggtaatc atg ttg gtt gca gcg 115 

Met Leu Val Ala Ala 
1 5 

tta gtg atg aca age tgt ggt gat ggg gaa ccg gaa cca acc age cac 163 
Leu Val Met Thr Ser Cys Gly Asp Gly Glu Pro Glu Pro Thr Ser His 
10 15 20 

caa aca age ctt ttc ggc tac gca gtt aac tct teg ctg get aca acc 211 
Gin Thr Ser Leu Phe Gly Tyr Ala Val Asn Ser Ser Leu Ala Thr Thr 
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25 30 35 

aac gcg gcg teg ctg ttg gga gtg get aat gat get ggt ctt ttg get 259 
Asn Ala Ala Ser Leu Leu Gly Val Ala Asn Asp Ala Gly Leu Leu Ala 
40 45 50 

gee aga gtg tat ccg ggt gtg tat gtt cag ggt cct tct ggg cag atg 3 07 
Ala Arg Val Tyr Pro Gly Val Tyr Val Gin Gly Pro Ser Gly Gin Met 
55 60 65 

att ccc aac act gat ctt get tec acg cag gta ttg ccg ggt att aac 355 
lie Pro Asn Thr Asp Leu Ala Ser Thr Gin Val Leu Pro Gly lie Asn 
70 75 80 85 

cgc cag gtg att tac act ate aat gaa gat gee acc tac tea gat ggt 403 
Arg Gin Val lie Tyr Thr lie Asn Glu Asp Ala Thr Tyr Ser Asp Gly 
90 95 100 

cag cct gtg gtg tgt gat gat ttt ctg etc tct gcg aca get ggg cag 451 
Gin Pro Val Val Cys Asp Asp Phe Leu Leu Ser Ala Thr Ala Gly Gin 
105 110 115 

atg ccg gaa ctg ttc cag tec cat gtg cca ttg acc teg cag att gag 499 
Met Pro Glu Leu Phe Gin Ser His Val Pro Leu Thr Ser Gin lie Glu 
120 125 130 

cga gtg gac tgt gta tct ggt tct aaa gta gee acc gtg gtg ttc aag 547 
Arg Val Asp Cys Val Ser Gly Ser Lys Val Ala Thr Val Val Phe Lys 
135 140 145 

gaa gac etc ggt gag cgt tgg cgt tat ctt ttt gag cag ggc gat ttg 595 
Glu Asp Leu Gly Glu Arg Trp Arg Tyr Leu Phe Glu Gin Gly Asp Leu 
150 155 160 165 

ttg cca gee cat gee gtt get tec aaa gca ggt atg acc ttg gag gag 643 
Leu Pro Ala His Ala Val Ala Ser Lys Ala Gly Met Thr Leu Glu Glu 
170 175 180 

ctt aat cag gcg ttg aag gat aag gat cct gaa gcg ttg act gaa cct 691 
Leu Asn Gin Ala Leu Lys Asp Lys Asp Pro Glu Ala Leu Thr Glu Pro 
185 190 195 

get cgt gtg tgg age gaa ggt ttc cag ctg tec cag ttt gat cca gag 73 9 
Ala Arg Val Trp Ser Glu Gly Phe Gin Leu Ser Gin Phe Asp Pro Glu 
200 205 210 

ctg cag acg get ttt ggc ccg tac aag gtg gat tct gtg ggt gaa ttc 787 
Leu Gin Thr Ala Phe Gly Pro Tyr Lys Val Asp Ser Val Gly Glu Phe 
215 220 225 

ggc gaa gtc aag ctg gta cgc aat gag ttt tac agt ggc gac cag gcg 83 5 
Gly Glu Val Lys Leu Val Arg Asn Glu Phe Tyr Ser Gly Asp Gin Ala 
230 235 240 245 

gtt gaa gca gaa ate acg atg tgg cct aaa ggc teg gat etc age gee 883 
Val Glu Ala Glu lie Thr Met Trp Pro Lys Gly Ser Asp Leu Ser Ala 
250 255 260 

att gcg gat aat gga aac ctt cag ate gca cat gtt gtg gcg tgg gag 931 
He Ala Asp Asn Gly Asn Leu Gin He Ala His Val Val Ala Trp Glu 
265 270 275 
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agc gag ccg 
Ser Glu Pro 
280 

aag gaa gag 
Lys Glu Glu 
295 

ggt gtg ttt 
Gly Val Phe 
310 

gac cag gaa 
Asp Gin Glu 



gtg cct gcc 
Val Pro Ala 



cac caa ate 
His Gin lie 
360 

gcc gca tea 
Ala Ala Ser 
375 

ccc gat gag 
Pro Asp Glu 
390 

gag cct gcc 
Glu Pro Ala 



ctt aat gat 
Leu Asn Asp 



tac ttc gaa 
Tyr Phe Glu 
440 

egg gag tat 
Arg Glu Tyr 
455 

agg cgc act 
Arg Arg Thr 
470 

gca gcg caa 
Ala Ala Gin 



gtt gtt aat 
Val Val Asn 



tgg gta aat 
Trp Val Asn 



gtc ggt gtt 
Val Gly Val 



tac get gcg 
Tyr Ala Ala 
315 

gcg gtg get 
Ala Val Ala 
330 

gta ggt gtg 
Val Gly Val 
345 

ggt gat ctg 
Gly Asp Leu 



gcg ttg gcg 
Ala Leu Ala 



cgc aag get 
Arg Lys Ala 
395 

ggt ate ace 
Gly lie Thr 
410 

etc agt cga 
Leu Ser Arg 
425 

ggg aca ctt 
Gly Thr Leu 



gaa aat gcc 
Glu Asn Ala 



gaa gaa caa 
Glu Glu Gin 
475 

ccc cga gtg 
Pro Arg Val 
490 

aca gac eta 
Thr Asp Leu 
505 



cgc gat gac 
Arg Asp Asp 
285 

ttg act gag 
Leu Thr Glu 
300 

gag gcc egg 
Glu Ala Arg 



gcg gcg teg 
Ala Ala Ser 



cac teg gtg 
His Ser Val 
350 

cca gca cag 
Pro Ala Gin 
365 

ggt caa tec 
Gly Gin Ser 
380 

gca atg gtg 
Ala Met Val 



gtt ate gat 
Val lie Asp 



ace gaa gtc 
Thr Glu Val 
430 

gac get gtt 
Asp Ala Val 
445 

aat acc att 
Asn Thr lie 
460 

ttg tgg get 
Leu Trp Ala 



ttt gtg ata 
Phe Val lie 



gcc ggt ate 
Ala Gly He 
510 



cca ttg aat 
Pro Leu Asn 



cag etc acc 
Gin Leu Thr 
305 

cag gcg ttt 
Gin Ala Phe 
320 

tea age ate 
Ser Ser He 
335 

cgt cac caa 
Arg His Gin 



cac atg gcg 
His Met Ala 



ate cgc att 
He Arg He 
385 

gag gcg att 
Glu Ala He 
400 

gcg teg cag 
Ala Ser Gin 
415 

agt gaa tgg 
Ser Glu Trp 



ctg cgt aca 
Leu Arg Thr 



gga act gat 
Gly Thr Asp 
465 

gaa gtc cca 
Glu Val Pro 
480 

gat cgc aca 
Asp Arg Thr 
495 

gga tgg aac 
Gly Trp Asn 



cct tat gac 
Pro Tyr Asp 
290 

ttg gcc agt 
Leu Ala Ser 



gcg gcc tgc 
Ala Ala Cys 



tct gga ate 
Ser Gly He 
340 

aat ccg gtc 
Asn Pro Val 
355 

gtg gat att 
Val Asp He 
370 

ggc tac gac 
Gly Tyr Asp 



cgc caa agt 
Arg Gin Ser 



gag get gtt 
Glu Ala Val 
420 

ggc tat gag 
Gly Tyr Glu 
435 

gtg gat cca 
Val Asp Pro 
450 

gcg gag teg 
Ala Glu Ser 



tea att cca 
Ser He Pro 



gtc ggt aac 
Val Gly Asn 
500 

atg gac cgt 
Met Asp Arg 
515 



att 979 
He 



gcc 1027 
Ala 



gtt 1075 

Val 

325 

gat 1123 
Asp 



gtg 1171 
Val 



aat 1219 
Asn 



gga 1267 
Gly 



tgt 1315 

Cys 

405 

agt 1363 
Ser 



cag 1411 
Gin 



cat 1459 
His 



acg 1507 
Thr 



eta 1555 

Leu 

485 

gtt 1603 
Val 



tgg 1651 
Trp 
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tcc aga agt gag gaa taagtagtga gcgaacaagc tct 1689 
Ser Arg Ser Glu Glu 
520 



<210> 1100 
<211> 522 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1100 

Met Leu Val Ala Ala Leu Val Met Thr Ser Cys Gly Asp Gly Glu Pro 
15 10 15 

Glu Pro Thr Ser His Gin Thr Ser Leu Phe Gly Tyr Ala Val Asn Ser 
20 25 30 

Ser Leu Ala Thr Thr Asn Ala Ala Ser Leu Leu Gly Val Ala Asn Asp 
35 40 45 

Ala Gly Leu Leu Ala Ala Arg Val Tyr Pro Gly Val Tyr Val Gin Gly 
50 55 60 

Pro Ser Gly Gin Met lie Pro Asn Thr Asp Leu Ala Ser Thr Gin Val 
65 70 75 80 

Leu Pro Gly lie Asn Arg Gin Val lie Tyr Thr lie Asn Glu Asp Ala 
85 90 95 

Thr Tyr Ser Asp Gly Gin Pro Val Val Cys Asp Asp Phe Leu Leu Ser 
100 105 110 

Ala Thr Ala Gly Gin Met Pro Glu Leu Phe Gin Ser His Val Pro Leu 
115 120 125 

Thr Ser Gin lie Glu Arg Val Asp Cys Val Ser Gly Ser Lys Val Ala 
130 135 140 

Thr Val Val Phe Lys Glu Asp Leu Gly Glu Arg Trp Arg Tyr Leu Phe 
145 150 155 160 

Glu Gin Gly Asp Leu Leu Pro Ala His Ala Val Ala Ser Lys Ala Gly 
165 170 175 

Met Thr Leu Glu Glu Leu Asn Gin Ala Leu Lys Asp Lys Asp Pro Glu 
180 185 190 

Ala Leu Thr Glu Pro Ala Arg Val Trp Ser Glu Gly Phe Gin Leu Ser 
195 200 205 

Gin Phe Asp Pro Glu Leu Gin Thr Ala Phe Gly Pro Tyr Lys Val Asp 
210 215 220 

Ser Val Gly Glu Phe Gly Glu Val Lys Leu Val Arg Asn Glu Phe Tyr 
225 230 235 240 

Ser Gly Asp Gin Ala Val Glu Ala Glu lie Thr Met Trp Pro Lys Gly 
245 250 255 

Ser Asp Leu Ser Ala lie Ala Asp Asn Gly Asn Leu Gin lie Ala His 
260 265 270 
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Val Val Ala Trp Glu Ser Glu Pro Trp Val Asn Arg Asp Asp Pro Leu 
275 280 285 

Asn Pro Tyr Asp lie Lys Glu Glu Val Gly Val Leu Thr Glu Gin Leu 
290 295 300 

Thr Leu Ala Ser Ala Gly Val Phe Tyr Ala Ala Glu Ala Arg Gin Ala 
305 310 315 320 

Phe Ala Ala Cys Val Asp Gin Glu Ala Val Ala Ala Ala Ser Ser Ser 
325 330 335 

lie Ser Gly lie Asp Val Pro Ala Val Gly Val His Ser Val Arg His 
340 345 350 

Gin Asn Pro Val Val His Gin lie Gly Asp Leu Pro Ala Gin His Met 
355 360 365 

Ala Val Asp lie Asn Ala Ala Ser Ala Leu Ala Gly Gin Ser lie Arg 
370 375 380 

lie Gly Tyr Asp Gly Pro Asp Glu Arg Lys Ala Ala Met Val Glu Ala 
385 390 395 400 

lie Arg Gin Ser Cys Glu Pro Ala Gly lie Thr Val lie Asp Ala Ser 
405 410 415 

Gin Glu Ala Val Ser Leu Asn Asp Leu Ser Arg Thr Glu Val Ser Glu 
420 425 430 

Trp Gly Tyr Glu Gin Tyr Phe Glu Gly Thr Leu Asp Ala Val Leu Arg 
435 440 445 

Thr Val Asp Pro His Arg Glu Tyr Glu Asn Ala Asn Thr lie Gly Thr 
450 455 460 

Asp Ala Glu Ser Thr Arg Arg Thr Glu Glu Gin Leu Trp Ala Glu Val 
465 470 475 480 

Pro Ser lie Pro Leu Ala Ala Gin Pro Arg Val Phe Val He Asp Arg 
485 490 495 

Thr Val Gly Asn Val Val Val Asn Thr Asp Leu Ala Gly He Gly Trp 
500 505 510 

Asn Met Asp Arg Trp Ser Arg Ser Glu Glu 
515 520 



<210> 1101 
<211> 408 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (385) 

<223> RXC02238 

<400> 1101 



BGI-121CP 



-1461- 



ggcgcttagc caaaacatag agcggtaggg tatgcttatc cgattgagca acctttcccg 60 

ctcttaacac tactgtccat atacttttga aaaggtgtca gtg acc aac gtg age 115 

Val Thr Asn Val Ser 
1 5 

aac gag acc aac gec acc aag gec gtc ttc gat ccg cca gtg ggc att 163 
Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp Pro Pro Val Gly lie 
10 15 20 

acc get cct ccg ate gat gaa ctg ctg gat aag gtc act tec aag tac 211 
Thr Ala Pro Pro lie Asp Glu Leu Leu Asp Lys Val Thr Ser Lys Tyr 
25 30 35 

gec etc gtg ate ttc gca gec aag cgt gcg cgc cag ate aac age ttc 2 59 
Ala Leu Val He Phe Ala Ala Lys Arg Ala Arg Gin He Asn Ser Phe 
40 45 50 

tac cat cag gca gat gag gga gta ttc gag ttc ate gga cca ttg gtt 3 07 
Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe He Gly Pro Leu Val 
55 60 65 

act ccg cag cca ggc gaa aag cca ctt tct att get ctg cgt gag ate 355 
Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He Ala Leu Arg Glu He 
70 75 80 85 

aat gca ggt ctg ttg gac cac gag gaa ggt taaaagacct tataacttca 405 
Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
90 95 

cac 408 



<210> 1102 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1102 

Val Thr Asn Val Ser Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp 
15 10 15 

Pro Pro Val Gly He Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys 
20 25 30 

Val Thr Ser Lys Tyr Ala Leu Val He Phe Ala Ala Lys Arg Ala Arg 
35 40 45 

Gin He Asn Ser Phe Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe 
50 55 60 

He Gly Pro Leu Val Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He 
65 70 75 80 

Ala Leu Arg Glu He Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
85 90 95 



<210> 1103 
<211> 1298 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1275) 

<223> RXC01946 

<400> 1103 

ate cgc aag tac tec agg etc gag gaa caa ttc cag teg etc ggc ggc 48 

lie Arg Lys Tyr Ser Arg Leu Glu Glu Gin Phe Gin Ser Leu Gly Gly 
15 10 15 

tac gaa get gac gee gaa gca gee cag ate tgc gac aac etc ggc etc 96 
Tyr Glu Ala Asp Ala Glu Ala Ala Gin lie Cys Asp Asn Leu Gly Leu 
20 25 30 

gag gca cgc ate etc gac cag cag ctt aaa acc ctg tec ggc ggc cag 144 
Glu Ala Arg lie Leu Asp Gin Gin Leu Lys Thr Leu Ser Gly Gly Gin 
35 40 45 

cgc cgc cgc gtc gag ttg gcg cag ate etc ttc gee gee acc aac ggc 192 
Arg Arg Arg Val Glu Leu Ala Gin lie Leu Phe Ala Ala Thr Asn Gly 
50 55 60 

tec ggc aaa tea aaa acc aca ttg ctt etc gac gag ccc acc aac cac 240 
Ser Gly Lys Ser Lys Thr Thr Leu Leu Leu Asp Glu Pro Thr Asn His 
65 70 75 80 

ttg gac gca gac teg ate acc tgg etc cgt gac ttc ctg gcg aag cac 288 
Leu Asp Ala Asp Ser lie Thr Trp Leu Arg Asp Phe Leu Ala Lys His 
85 90 95 

gaa ggt gga ctg ate atg att teg cac gac gtc gaa ctg ctt ggc gee 336 
Glu Gly Gly Leu lie Met He Ser His Asp Val Glu Leu Leu Gly Ala 
100 105 110 

gta tgt aac aag att tgg tac etc gac gca gta cgc age gaa gee gat 3 84 
Val Cys Asn Lys He Trp Tyr Leu Asp Ala Val Arg Ser Glu Ala Asp 
115 120 125 

gtc tac aac atg ggc ttt age aaa tac gtc gat gca cgt gca etc gat 432 
Val Tyr Asn Met Gly Phe Ser Lys Tyr Val Asp Ala Arg Ala Leu Asp 
130 135 140 

gaa gca cgc cga cgc cgt gag cgc gca aac gee gaa aag aag gee gga 480 
Glu Ala Arg Arg Arg Arg Glu Arg Ala Asn Ala Glu Lys Lys Ala Gly 
145 150 155 160 

gee etc aag gac cag get gca cgc etc ggc gcg aaa gca acc aag get 52 8 
Ala Leu Lys Asp Gin Ala Ala Arg Leu Gly Ala Lys Ala Thr Lys Ala 
165 170 175 

gee gca get aag cag atg ate gee cgt gcg gaa cga atg ate gac aac 576 
Ala Ala Ala Lys Gin Met He Ala Arg Ala Glu Arg Met He Asp Asn 
180 185 190 

etc gac gaa ate cgc gta get gac cgc gee gee aac ate gtt ttc cca 624 
Leu Asp Glu He Arg Val Ala Asp Arg Ala Ala Asn He Val Phe Pro 
195 200 205 



gaa cca gca ccc tgt gga aaa acc cca etc aac gee aag ggc ctg acc 



672 
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Glu Pro Ala Pro Cys Gly Lys Thr Pro Leu Asn Ala Lys Gly Leu Thr 
210 215 220 

aag atg tac ggc tec etc gaa gtc ttc gec ggc gtc gac eta gec ate 72 0 
Lys Met Tyr Gly Ser Leu Glu Val Phe Ala Gly Val Asp Leu Ala lie 
225 230 235 240 

gac aaa ggc tec cgc gta gtc gtc etc gga ttc aac ggt gca ggt aaa 768 
Asp Lys Gly Ser Arg Val Val Val Leu Gly Phe Asn Gly Ala Gly Lys 
245 250 255 

acc acc ctg etc aaa etc etc gec ggt gtg gaa cgc ace gac ggc gaa 816 
Thr Thr Leu Leu Lys Leu Leu Ala Gly Val Glu Arg Thr Asp Gly Glu 
260 265 270 

QQC ggc ate gtc acc gga tac ggc etc aaa ate ggc tac ttc gee cag 864 
Gly Gly lie Val Thr Gly Tyr Gly Leu Lys lie Gly Tyr Phe Ala Gin 
275 280 285 

gaa cac gac acc ate gac ccc gac aaa tec gtc tgg caa aac acc ate 912 
Glu His Asp Thr lie Asp Pro Asp Lys Ser Val Trp Gin Asn Thr lie 
290 295 300 

gaa gee tgc gec gac gee gac caa caa age etc cgc age etc etc gga 960 
Glu Ala Cys Ala Asp Ala Asp Gin Gin Ser Leu Arg Ser Leu Leu Gly 
305 310 315 320 

tec ttc atg ttc tec ggc gaa caa etc gac caa cca gca gga aca etc 1008 
Ser Phe Met Phe Ser Gly Glu Gin Leu Asp Gin Pro Ala Gly Thr Leu 
325 330 335 

tec ggc ggt gaa aaa acc cgc etc gca ctg gee acc etc gtg tec tec 105 6 
Ser Gly Gly Glu Lys Thr Arg Leu Ala Leu Ala Thr Leu Val Ser Ser 
340 345 350 

cgc gca aac gtc ctg ctt etc gac gag ccc acc aac aac ctt gac ccg 1104 
Arg Ala Asn Val Leu Leu Leu Asp Glu Pro Thr Asn Asn Leu Asp Pro 
355 360 365 

ate tec cgc gaa cag gtc etc gac gca ctg cgc acc tac acc ggc gca 1152 
lie Ser Arg Glu Gin Val Leu Asp Ala Leu Arg Thr Tyr Thr Gly Ala 
370 375 380 

gtc gtc ctg gtt acc cac gac ccg ggt gca gtc aag gee ctt gag cca 12 0 0 
Val Val Leu Val Thr His Asp Pro Gly Ala Val Lys Ala Leu Glu Pro 
385 390 395 400 

gaa cgc gtc ate gtg ctt cct gat ggc acc gag gat ctt tgg aat gat 1248 
Glu Arg Val lie Val Leu Pro Asp Gly Thr Glu Asp Leu Trp Asn Asp 
405 410 415 

cag tac atg gaa ate gtg gaa ttg gcg taggttctaa ggctgtttat 1295 
Gin Tyr Met Glu lie Val Glu Leu Ala 
420 425 

get 1298 



<210> 1104 
<211> 425 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 1104 

lie Arg Lys Tyr Ser Arg Leu Glu Glu Gin Phe Gin Ser Leu Gly Gly 
15 10 15 

Tyr Glu Ala Asp Ala Glu Ala Ala Gin lie Cys Asp Asn Leu Gly Leu 
20 25 30 

Glu Ala Arg lie Leu Asp Gin Gin Leu Lys Thr Leu Ser Gly Gly Gin 
35 40 45 

Arg Arg Arg Val Glu Leu Ala Gin lie Leu Phe Ala Ala Thr Asn Gly 
50 55 60 

Ser Gly Lys Ser Lys Thr Thr Leu Leu Leu Asp Glu Pro Thr Asn His 
65 70 75 80 

Leu Asp Ala Asp Ser lie Thr Trp Leu Arg Asp Phe Leu Ala Lys His 
85 90 95 

Glu Gly Gly Leu lie Met lie Ser His Asp Val Glu Leu Leu Gly Ala 
100 105 110 

Val Cys Asn Lys lie Trp Tyr Leu Asp Ala Val Arg Ser Glu Ala Asp 
115 120 125 

Val Tyr Asn Met Gly Phe Ser Lys Tyr Val Asp Ala Arg Ala Leu Asp 
130 135 140 

Glu Ala Arg Arg Arg Arg Glu Arg Ala Asn Ala Glu Lys Lys Ala Gly 
145 150 155 160 

Ala Leu Lys Asp Gin Ala Ala Arg Leu Gly Ala Lys Ala Thr Lys Ala 
165 170 175 

Ala Ala Ala Lys Gin Met lie Ala Arg Ala Glu Arg Met lie Asp Asn 
180 185 190 

Leu Asp Glu lie Arg Val Ala Asp Arg Ala Ala Asn lie Val Phe Pro 
195 200 205 

Glu Pro Ala Pro Cys Gly Lys Thr Pro Leu Asn Ala Lys Gly Leu Thr 
210 215 220 

Lys Met Tyr Gly Ser Leu Glu Val Phe Ala Gly Val Asp Leu Ala lie 
225 230 235 240 

Asp Lys Gly Ser Arg Val Val Val Leu Gly Phe Asn Gly Ala Gly Lys 
245 250 255 

Thr Thr Leu Leu Lys Leu Leu Ala Gly Val Glu Arg Thr Asp Gly Glu 
260 265 270 

Gly Gly lie Val Thr Gly Tyr Gly Leu Lys lie Gly Tyr Phe Ala Gin 
275 280 285 

Glu His Asp Thr lie Asp Pro Asp Lys Ser Val Trp Gin Asn Thr lie 
290 295 300 



Glu Ala Cys Ala Asp Ala Asp Gin Gin Ser Leu Arg Ser Leu Leu Gly 
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305 310 315 320 

Ser Phe Met Phe Ser Gly Glu Gin Leu Asp Gin Pro Ala Gly Thr Leu 
325 330 335 

Ser Gly Gly Glu Lys Thr Arg Leu Ala Leu Ala Thr Leu Val Ser Ser 
340 345 350 

Arg Ala Asn Val Leu Leu Leu Asp Glu Pro Thr Asn Asn Leu Asp Pro 
355 360 365 

lie Ser Arg Glu Gin Val Leu Asp Ala Leu Arg Thr Tyr Thr Gly Ala 
370 375 380 

Val Val Leu Val Thr His Asp Pro Gly Ala Val Lys Ala Leu Glu Pro 
385 390 395 400 

Glu Arg Val lie Val Leu Pro Asp Gly Thr Glu Asp Leu Trp Asn Asp 
405 410 415 

Gin Tyr Met Glu lie Val Glu Leu Ala 
420 425 



<210> 1105 
<211> 613 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXN03171 

<400> 1105 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 60 

cggtcttctt ctgggcggca atgatttaac atgtgaagct atg gac ate acc ate 115 

Met Asp lie Thr lie 
1 5 

gtc aac cac cca etc gtt get age cgc eta acc ctg ttg cgc gac gag 163 
Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 
10 15 20 

cgc age gac aac gca get ttc cgt gca gca gee aac gac etc ggc gec 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 

atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 259 
Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 

acc aaa acc ccc gtt gee atg get gaa ggt act cgc ctg aag cag cca 307 
Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 

ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 355 
Pro lie lie Val Pro lie lie Arg Ala Gly Leu Gly Met lie Asp Pro 
70 75 80 85 
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gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gec 403 
Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly Phe lie Gly Leu Ala 
90 95 100 

cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 110 115 

cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gee 499 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 547 
Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu Leu Ala Asp Arg Gly 
135 140 145 

gee acc gac ate acc gee ate tgc atg gtt tct gcg cag cca ggt gtg 595 
Ala Thr Asp lie Thr Ala lie Cys Met Val Ser Ala Gin Pro Gly Val 
150 155 160 165 

gac gca ttg gcg gaa tct 613 
Asp Ala Leu Ala Glu Ser 
170 



<210> 1106 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1106 

Met Asp lie Thr lie Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu 
35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 55 60 

Arg Leu Lys Gin Pro Pro lie lie Val Pro lie lie Arg Ala Gly Leu 
65 70 75 80 

Gly Met lie Asp Pro Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly 
85 90 95 

Phe lie Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 110 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 

Asp Pro Met Leu Ala Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu 
130 135 140 

Leu Ala Asp Arg Gly Ala Thr Asp lie Thr Ala lie Cys Met Val Ser 
145 150 155 160 
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Ala Gin Pro Gly Val Asp Ala Leu Ala Glu Ser 
165 170 



<210> 1107 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> FRXA02857 

<400> 1107 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 60 

cggtcttctt ctgggcggca atgatttaac atgtgaagct atg gac ate acc ate 115 

Met Asp lie Thr lie 
1 5 

gtc aac cac cca etc gtt get age cgc eta acc ctg ttg cgc gac gag 163 
Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 
10 15 20 

cgc age gac aac gca get ttc cgt gca gca gee aac gac etc ggc gee 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 

atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 259 
Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 

acc aaa acc ccc gtt gec atg get gaa ggt act cgc ctg aag cag cca 3 07 
Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 

ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 355 
Pro lie lie Val Pro He He Arg Ala Gly Leu Gly Met He Asp Pro 
70 75 80 85 

gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gec 403 
Ala Leu Ser Met He Pro Asp Ala Gin Val Gly Phe He Gly Leu Ala 
90 95 100 

cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 110 115 

cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gee 499 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 547 
Thr Gly Gly Ser Leu Leu His Ala He Arg Leu Leu Ala Asp Arg Gly 
135 140 145 

gee acc gac ate acc gec ate tgc atg gtt tct gcg cag cca ggt gtg 595 
Ala Thr Asp He Thr Ala He Cys Met Val Ser Ala Gin Pro Gly Val 
150 155 160 165 
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gac gca ttg gcg gaa tct 613 
Asp Ala Leu Ala Glu Ser 
170 



<210> 1108 
<211> 171 
<212> PRT 

<213> Corynebacteritim glutamicum 
<400> 1108 

Met Asp lie Thr lie Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu 
35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 55 60 

Arg Leu Lys Gin Pro Pro lie lie Val Pro lie lie Arg Ala Gly Leu 
65 70 75 80 

Gly Met lie Asp Pro Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly 
85 90 95 

Phe lie Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 110 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 

Asp Pro Met Leu Ala Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu 
130 135 140 

Leu Ala Asp Arg Gly Ala Thr Asp lie Thr Ala lie Cys Met Val Ser 
145 150 155 160 

Ala Gin Pro Gly Val Asp Ala Leu Ala Glu Ser 
165 170 



<210> 1109 
<211> 424 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (424) 

<223> RXN00450 

<400> 1109 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 60 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 115 

Val Gly Val Leu Pro 
1 5 
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gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 163 
Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
10 15 20 

gat att get cgc caa acc cct gag ggg gac gtt ccc gtt ggc gec gtc 211 
Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg acc ggg gag ate ctg gcg acc gca acg aac cgt cga 259 
lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 

gaa gca gac cgc gat ccc acg gee cac gec gaa att att get tta cga 3 07 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu lie lie Ala Leu Arg 
55 60 65 

cga gec gee cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 

gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gee ggc gee ttg gtg 403 
Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga cgc ate 424 
Gly Ala Arg lie Gly Arg lie 
105 



<210> 1110 
<211> 108 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1110 

Val Gly Val Leu Pro Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg 
15 10 15 

Met Arg His Ala Leu Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr 
35 40 45 

Ala Thr Asn Arg Arg Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu 
50 55 60 

lie lie Ala Leu Arg Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg 
65 70 75 80 

Leu Ser Asp Cys Thr Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys 
85 90 95 

Ala Gly Ala Leu Val Gly Ala Arg lie Gly Arg lie 
100 105 



<210> 1111 
<211> 418 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (418) 

<223> FRXA00450 

<400> 1111 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 60 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 115 

Val Gly Val Leu Pro 
1 5 

gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 163 
Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
10 15 20 

gat att get cgc caa ace cct gag ggg gac gtt ccc gtt ggc gec gtc 211 
Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg acc ggg gag ate ctg gcg ace gca acg aac cgt cga 259 
lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 

gaa gca gac cgc gat ccc acg gec cac gec gaa att att get tta cga 3 07 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu lie lie Ala Leu Arg 
55 60 65 

cga gec gee cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 

gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gec ggc gee ttg gtg 403 
Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga 418 
Gly Ala Arg lie Gly 
105 



<210> 1112 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1112 

Val Gly Val Leu Pro Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg 
15 10 15 

Met Arg His Ala Leu Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val He Tyr Ala Pro Thr Gly Glu He Leu Ala Thr 
35 40 45 



Ala Thr Asn Arg Arg Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu 
50 55 60 
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Ile lie Ala Leu Arg Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg 
65 70 75 80 

Leu Ser Asp Cys Thr Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys 
85 90 95 

Ala Gly Ala Leu Val Gly Ala Arg lie Gly 
100 105 



<210> 1113 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (592) 

<223> RXA00465 

<400> 1113 

tccccaacgc gcaccgaact tagccggatc gcagacttca cctggatgtc caccgcagcc 60 

caagcgctac cagcgttgat gcgaggtttg agcgcctaac atg act gaa gat gac 115 

Met Thr Glu Asp Asp 

1 5 

tta gat ctg ctg cac cgc aca gta gaa eta gec acc cag gca etc aag 163 

Leu Asp Leu Leu His Arg Thr Val Glu Leu Ala Thr Gin Ala Leu Lys 
10 15 20 

cag gga aac agt cct tat gga tec ctg ctg gtt gat ccc ttc ggc gcg 211 
Gin Gly Asn Ser Pro Tyr Gly Ser Leu Leu Val Asp Pro Phe Gly Ala 
25 30 35 

gtc gtt ttt gaa gac cac aac cga gat gec gat ggg gat ctg acc aag 259 
Val Val Phe Glu Asp His Asn Arg Asp Ala Asp Gly Asp Leu Thr Lys 
40 45 50 

cac ccg gaa ttc gec ate gec aaa tat gcg ate gaa aat tac agt gca 3 07 
His Pro Glu Phe Ala lie Ala Lys Tyr Ala lie Glu Asn Tyr Ser Ala 
55 60 65 

tea gaa cgt get gcg tgc act gtt tat acc teg acg gaa cat tgc gcg 3 55 
Ser Glu Arg Ala Ala Cys Thr Val Tyr Thr Ser Thr Glu His Cys Ala 
70 75 80 85 

atg tgc gee ggt gee cat gcg tgg get gga ctg ggc aaa att tac tgc 403 
Met Cys Ala Gly Ala His Ala Trp Ala Gly Leu Gly Lys lie Tyr Cys 
90 95 100 

gee acc aca ggt ggg caa aca gee get tgg tac gca aag tgg ggt gca 451 
Ala Thr Thr Gly Gly Gin Thr Ala Ala Trp Tyr Ala Lys Trp Gly Ala 
105 110 115 

gaa tct ggg cct ttg aac ccg att tea gcg gac aaa att age ccg aac 499 
Glu Ser Gly Pro Leu Asn Pro lie Ser Ala Asp Lys lie Ser Pro Asn 
120 125 130 



ata tec ate gaa gga cct get tec aga ttt gag gaa gtc ctg tat gaa 
lie Ser lie Glu Gly Pro Ala Ser Arg Phe Glu Glu Val Leu Tyr Glu 



547 
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135 140 145 

ctg cat cga tgg ttt tat tta ggg cag tct ccg aat aag get ctt 592 
Leu His Arg Trp Phe Tyr Leu Gly Gin Ser Pro Asn Lys Ala Leu 
150 155 160 

tagcgctggg catgtgactt taa 615 



<210> 1114 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1114 

Met Thr Glu Asp Asp Leu 
1 5 

Thr Gin Ala Leu Lys Gin 
20 

Asp Pro Phe Gly Ala Val 
35 

Gly Asp Leu Thr Lys His 
50 

Glu Asn Tyr Ser Ala Ser 
65 70 

Thr Glu His Cys Ala Met 
85 

Gly Lys lie Tyr Cys Ala 
100 

Ala Lys Trp Gly Ala Glu 
115 

Lys lie Ser Pro Asn lie 
130 

Glu Val Leu Tyr Glu Leu 
145 150 

Asn Lys Ala Leu 



<210> 1115 
<211> 1083 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1060) 
<223> RXA00717 

<400> 1115 

aagcatcagt taaagccccg actattaaaa tctcctaaaa taggctagaa ttcaegggat 60 



Asp Leu Leu His Arg 
10 

Gly Asn Ser Pro Tyr 
25 

Val Phe Glu Asp His 
40 

Pro Glu Phe Ala lie 
55 

Glu Arg Ala Ala Cys 
75 

Cys Ala Gly Ala His 
90 

Thr Thr Gly Gly Gin 
105 

Ser Gly Pro Leu Asn 
120 

Ser lie Glu Gly Pro 
135 

His Arg Trp Phe Tyr 
155 



Thr Val Glu Leu Ala 
15 

Gly Ser Leu Leu Val 
30 

Asn Arg Asp Ala Asp 
45 

Ala Lys Tyr Ala lie 
60 

Thr Val Tyr Thr Ser 
80 

Ala Trp Ala Gly Leu 
95 

Thr Ala Ala Trp Tyr 
110 

Pro lie Ser Ala Asp 
125 

Ala Ser Arg Phe Glu 
140 

Leu Gly Gin Ser Pro 
160 
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tcaatttcat acgttttctc tcaagattaa ggacacttac gtg acc cca ccc get 115 

Val Thr Pro Pro Ala 
1 5 

cgc cga gat ggc aca ccg gac aag aag cag age aat cgc tct ggc gga 163 
Arg Arg Asp Gly Thr Pro Asp Lys Lys Gin Ser Asn Arg Ser Gly Gly 
10 15 20 

tac egg tct tea gtt cgt ggc tac aag cca gga tea tec cgc cca aac 211 
Tyr Arg Ser Ser Val Arg Gly Tyr Lys Pro Gly Ser Ser Arg Pro Asn 
25 30 35 

aca cgc cag cag cct cag aag aag gat gag att ctt etc tec aac get 259 
Thr Arg Gin Gin Pro Gin Lys Lys Asp Glu lie Leu Leu Ser Asn Ala 
40 45 50 

aag cct gee aag aag caa aac gta aaa tec gac gac gat tgg teg atg 3 07 
Lys Pro Ala Lys Lys Gin Asn Val Lys Ser Asp Asp Asp Trp Ser Met 
55 60 65 

ggt ttc tta aac cgc aat gac tct gac gga gtt cgc ctg cag aag gtg 355 
Gly Phe Leu Asn Arg Asn Asp Ser Asp Gly Val Arg Leu Gin Lys Val 
70 75 80 85 

ctt gee caa gca ggt gtg gca tea cgt cga cac gca gaa ate ctg att 403 
Leu Ala Gin Ala Gly Val Ala Ser Arg Arg His Ala Glu He Leu He 
90 95 100 

gat cag ggc cgt gtg gag gtc aac gat cgt ate gtg acc acc cag ggc 451 
Asp Gin Gly Arg Val Glu Val Asn Asp Arg He Val Thr Thr Gin Gly 
105 110 115 

gtg cgc gtg gat cca aac aac gat gtc ate cgt gtt gac ggc gtc cgc 499 
Val Arg Val Asp Pro Asn Asn Asp Val He Arg Val Asp Gly Val Arg 
120 125 130 

ate cac ate aac gag gac etc gag tac ttc gtg etc aac aag cct cgt 547 
He His He Asn Glu Asp Leu Glu Tyr Phe Val Leu Asn Lys Pro Arg 
135 140 145 

ggc atg cac tec acc atg age gat gaa ctt ggt cgc cca tgc gtg ggt 595 
Gly Met His Ser Thr Met Ser Asp Glu Leu Gly Arg Pro Cys Val Gly 
150 155 160 165 

gat ctg gtc agt gag aag act gca tct gga cag cgt ctg ttc cac gtc 643 
Asp Leu Val Ser Glu Lys Thr Ala Ser Gly Gin Arg Leu Phe His Val 
170 175 180 

ggt cgc etc gac gcg gac acc gaa ggt ttg ctg ctg etc acc aac gat 691 
Gly Arg Leu Asp Ala Asp Thr Glu Gly Leu Leu Leu Leu Thr Asn Asp 
185 190 195 

ggt gag ttg get aac cgc etc atg cac cct aag tac gaa gtg tec aag 739 
Gly Glu Leu Ala Asn Arg Leu Met His Pro Lys Tyr Glu Val Ser Lys 
200 205 210 

act tac ctt get acc gtt cgc ggt gaa gca acc aat aag eta gtc age 787 
Thr Tyr Leu Ala Thr Val Arg Gly Glu Ala Thr Asn Lys Leu Val Ser 
215 220 225 
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gct ctt cgt gat ggc gtg gag ttg gaa gat ggc cct gcc aag get gac 83 5 
Ala Leu Arg Asp Gly Val Glu Leu Glu Asp Gly Pro Ala Lys Ala Asp 
230 235 240 245 

ttt gcg cag att ate gac gta ttc cag ggc aag tec ttg ttg cgc ate 883 
Phe Ala Gin lie lie Asp Val Phe Gin Gly Lys Ser Leu Leu Arg He 
250 255 260 

gaa ate cac gaa ggc cgc aag cac att gtg cga cgc etc ttc gat gag 931 
Glu He His Glu Gly Arg Lys His He Val Arg Arg Leu Phe Asp Glu 
265 270 275 

etc ggt ttc cca gtc gag cgc etc gtg cgc acc aag ctg cac acc gtt 979 
Leu Gly Phe Pro Val Glu Arg Leu Val Arg Thr Lys Leu His Thr Val 
280 285 290 

cag ctt ggt gat cag aag cca ggt tec ctt cgt gca ctg aac tec tct 1027 
Gin Leu Gly Asp Gin Lys Pro Gly Ser Leu Arg Ala Leu Asn Ser Ser 
295 300 305 

gag ctg acc age tta tac aag gtg gtc caa ctg tgacggaaat ttccaacatg 1080 

Glu Leu Thr Ser Leu Tyr Lys Val Val Gin Leu 

310 315 320 

cct 1083 



<210> 1116 
<211> 320 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1116 

Val Thr Pro Pro Ala Arg Arg Asp Gly Thr Pro Asp Lys Lys Gin Ser 
15 10 15 

Asn Arg Ser Gly Gly Tyr Arg Ser Ser Val Arg Gly Tyr Lys Pro Gly 
20 25 30 

Ser Ser Arg Pro Asn Thr Arg Gin Gin Pro Gin Lys Lys Asp Glu He 
35 40 45 

Leu Leu Ser Asn Ala Lys Pro Ala Lys Lys Gin Asn Val Lys Ser Asp 
50 55 60 

Asp Asp Trp Ser Met Gly Phe Leu Asn Arg Asn Asp Ser Asp Gly Val 
65 70 75 80 

Arg Leu Gin Lys Val Leu Ala Gin Ala Gly Val Ala Ser Arg Arg His 
85 90 95 

Ala Glu He Leu He Asp Gin Gly Arg Val Glu Val Asn Asp Arg He 
100 105 110 

Val Thr Thr Gin Gly Val Arg Val Asp Pro Asn Asn Asp Val He Arg 
115 120 125 

Val Asp Gly Val Arg He His He Asn Glu Asp Leu Glu Tyr Phe Val 
130 135 140 



Leu Asn Lys Pro Arg Gly Met His Ser Thr Met Ser Asp Glu Leu Gly 
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145 150 155 160 

Arg Pro Cys Val Gly Asp Leu Val Ser Glu Lys Thr Ala Ser Gly Gin 
165 170 175 

Arg Leu Phe His Val Gly Arg Leu Asp Ala Asp Thr Glu Gly Leu Leu 
180 185 190 

Leu Leu Thr Asn Asp Gly Glu Leu Ala Asn Arg Leu Met His Pro Lys 
195 200 205 

Tyr Glu Val Ser Lys Thr Tyr Leu Ala Thr Val Arg Gly Glu Ala Thr 
210 215 220 

Asn Lys Leu Val Ser Ala Leu Arg Asp Gly Val Glu Leu Glu Asp Gly 
225 230 235 240 

Pro Ala Lys Ala Asp Phe Ala Gin lie lie Asp Val Phe Gin Gly Lys 
245 250 255 

Ser Leu Leu Arg lie Glu lie His Glu Gly Arg Lys His lie Val Arg 
260 265 270 

Arg Leu Phe Asp Glu Leu Gly Phe Pro Val Glu Arg Leu Val Arg Thr 
275 280 285 

Lys Leu His Thr Val Gin Leu Gly Asp Gin Lys Pro Gly Ser Leu Arg 
290 295 300 

Ala Leu Asn Ser Ser Glu Leu Thr Ser Leu Tyr Lys Val Val Gin Leu 
305 310 315 320 



<210> 1117 
<211> 978 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (955) 

<223> RXA01894 

<400> 1117 

agaatttttt cgaaaatgct ggcaccatca acagtgacat tgttagaaac ttcaaggaga 60 

acccatgaat gaaccggagc aacatcaccg gtccatgagg atg ccc aaa ccc aaa 115 

Met Pro Lys Pro Lys 
1 5 

aat aat gcg ggt cga gat etc aaa get gec att get gtg ggg ate gga 163 
Asn Asn Ala Gly Arg Asp Leu Lys Ala Ala lie Ala Val Gly lie Gly 
10 15 20 



ctg ggg gtc ctg gtt ctt ttg ggg att gtc eta age cca tgg ggt tgg 211 
Leu Gly Val Leu Val Leu Leu Gly lie Val Leu Ser Pro Trp Gly Trp 
25 30 35 
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tac ate etc gtt gca ggt ttt atg get gca gca aca tgg gaa gtt ggt 
Tyr lie Leu Val Ala Gly Phe Met Ala Ala Ala Thr Trp Glu Val Gly 
40 45 50 



259 



age aga ctt aaa gaa ggc ggc tat cat ttg cca ctg ccg att atg ate 
Ser Arg Leu Lys Glu Gly Gly Tyr His Leu Pro Leu Pro lie Met lie 
5.5 60 65 



307 



ate ggc ggt cag gca ate ate tgg ctg tea tgg cca ttt ggc acg atg 
lie Gly Gly Gin Ala lie lie Trp Leu Ser Trp Pro Phe Gly Thr Met 
70 75 80 85 



355 



ggc att ttg gcg tct ttt gtg gec act gtg ttg gtg ctg atg tat ttc 
Gly lie Leu Ala Ser Phe Val Ala Thr Val Leu Val Leu Met Tyr Phe 
90 95 100 



403 



cga att ttc tac aat ggc acg gaa aaa gaa gec cgc aac tat ttg agg 
Arg lie Phe Tyr Asn Gly Thr Glu Lys Glu Ala Arg Asn Tyr Leu Arg 
105 110 115 



451 



gac acc tct gtg ggc ate ttc gtg etc ace tgg att cca ttg ttc gga 
Asp Thr Ser Val Gly lie Phe Val Leu Thr Trp lie Pro Leu Phe Gly 
120 125 130 



499 



age ttc get gcg atg ctg teg ctg atg caa aac aat tec ate ccg ggt 
Ser Phe Ala Ala Met Leu Ser Leu Met Gin Asn Asn Ser lie Pro Gly 
135 140 145 



547 



aca tat ttc att ttg acg ttc atg ctg tgt gtg ate gca teg gat gtg 
Thr Tyr Phe lie Leu Thr Phe Met Leu Cys Val lie Ala Ser Asp Val 
150 155 160 165 



595 



ggc ggg tat ate gcg ggt gtg ttc ttt gga teg cac cca atg gcg ccg 
Gly Gly Tyr lie Ala Gly Val Phe Phe Gly Ser His Pro Met Ala Pro 
170 175 180 



643 



ttg gtg agt ccg aag aag tct tgg gaa ggc ttt gee ggc tec att gtc 
Leu Val Ser Pro Lys Lys Ser Trp Glu Gly Phe Ala Gly Ser lie Val 
185 190 195 



691 



tta gga teg gtc act ggt gca etc agt gtt cac ttc ctg etc gat cac 
Leu Gly Ser Val Thr Gly Ala Leu Ser Val His Phe Leu Leu Asp His 
200 205 210 



739 



cac tgg tgg atg ggt gtg ate ttg ggt tgt gee eta gtt gtg tgc gec 
His Trp Trp Met Gly Val lie Leu Gly Cys Ala Leu Val Val Cys Ala 
215 220 225 



787 



acg ttg ggt gac ttg gtt gag teg cag ttc aaa cgc gat ttg ggc ate 
Thr Leu Gly Asp Leu Val Glu Ser Gin Phe Lys Arg Asp Leu Gly lie 
230 235 240 245 



835 



aag gat atg teg aac ctt ctt cca ggc cac ggc gga ttg atg gac cgt 
Lys Asp Met Ser Asn Leu Leu Pro Gly His Gly Gly Leu Met Asp Arg 
250 255 260 



883 



ttg gat ggc atg etc ccg gee gcg atg gtg acg tgg ttg ate ctg agt 
Leu Asp Gly Met Leu Pro Ala Ala Met Val Thr Trp Leu lie Leu Ser 
265 270 275 



931 



gtg ate age age teg tat ccg teg taaagcttgg gecagcttta agt 



978 
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Val lie Ser Ser Ser Tyr Pro Ser 
280 285 



<210> 1118 
<211> 285 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1118 

Met Pro Lys Pro Lys Asn Asn Ala Gly Arg Asp Leu Lys Ala Ala lie 
15 10 15 

Ala Val Gly He Gly Leu Gly Val Leu Val Leu Leu Gly He Val Leu 
20 25 30 

Ser Pro Trp Gly Trp Tyr lie Leu Val Ala Gly Phe Met Ala Ala Ala 
35 40 45 

Thr Trp Glu Val Gly Ser Arg Leu Lys Glu Gly Gly Tyr His Leu Pro 
50 55 60 

Leu Pro He Met He He Gly Gly Gin Ala He He Trp Leu Ser Trp 
65 70 75 80 

Pro Phe Gly Thr Met Gly He Leu Ala Ser Phe Val Ala Thr Val Leu 
85 90 95 

Val Leu Met Tyr Phe Arg He Phe Tyr Asn Gly Thr Glu Lys Glu Ala 
100 105 110 

Arg Asn Tyr Leu Arg Asp Thr Ser Val Gly He Phe Val Leu Thr Trp 
115 120 125 

He Pro Leu Phe Gly Ser Phe Ala Ala Met Leu Ser Leu Met Gin Asn 
130 135 140 

Asn Ser He Pro Gly Thr Tyr Phe He Leu Thr Phe Met Leu Cys Val 
145 150 155 160 

He Ala Ser Asp Val Gly Gly Tyr He Ala Gly Val Phe Phe Gly Ser 
165 170 175 

His Pro Met Ala Pro Leu Val Ser Pro Lys Lys Ser Trp Glu Gly Phe 
180 185 190 

Ala Gly Ser He Val Leu Gly Ser Val Thr Gly Ala Leu Ser Val His 
195 200 205 

Phe Leu Leu Asp His His Trp Trp Met Gly Val He Leu Gly Cys Ala 
210 215 220 

Leu Val Val Cys Ala Thr Leu Gly Asp Leu Val Glu Ser Gin Phe Lys 
225 230 235 240 

Arg Asp Leu Gly He Lys Asp Met Ser Asn Leu Leu Pro Gly His Gly 
245 250 255 

Gly Leu Met Asp Arg Leu Asp Gly Met Leu Pro Ala Ala Met Val Thr 
260 265 270 
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Trp Leu lie Leu Ser Val lie Ser Ser Ser Tyr Pro Ser 
275 280 285 



<210> 1119 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXA02536 

<400> 1119 

aagaagtgat cacgcgaacc tgtgtataac ttgcctcaaa gcgcctaggc tgtggattat 60 

gcgtattgcc ttgcttcaga tctcgacgaa ttccgataag atg gac aac ttc gcc 115 

Met Asp Asn Phe Ala 
1 5 

ctg ctg cgt gat get get gaa aaa get gcg gaa cag ggg get egg gtg 163 
Leu Leu Arg Asp Ala Ala Glu Lys Ala Ala Glu Gin Gly Ala Arg Val 
10 15 20 

ttg gtg ttt ccg gag gcg act teg caa age ttt ggt acg gga agg ctt 211 
Leu Val Phe Pro Glu Ala Thr Ser Gin Ser Phe Gly Thr Gly Arg Leu 
25 30 35 

gat act cag gcg gag gag etc gat ggc gaa ttc tec ace gcg gta cga 2 59 
Asp Thr Gin Ala Glu Glu Leu Asp Gly Glu Phe Ser Thr Ala Val Arg 
40 45 50 

aaa tta gcc gat gag ctg gac gtt gtc ate gtt gcg ggc atg ttc ace 3 07 
Lys Leu Ala Asp Glu Leu Asp Val Val lie Val Ala Gly Met Phe Thr 
55 60 65 

cct get gac ace gtg cag cgc ggt gaa aaa acg ate teg cgc gtc aac 355 
Pro Ala Asp Thr Val Gin Arg Gly Glu Lys Thr lie Ser Arg Val Asn 
70 75 80 85 

aac acc gtg ctg att agt ggc get gga ttg cat cag gga tac aac aaa 403 
Asn Thr Val Leu lie Ser Gly Ala Gly Leu His Gin Gly Tyr Asn Lys 
90 95 100 

att cac aca tat gac gcg ttc ggt tat agg gaa tec gac act gtg aaa 451 
lie His Thr Tyr Asp Ala Phe Gly Tyr Arg Glu Ser Asp Thr Val Lys 
105 110 115 

ccg ggc gat gag ctg gtt gta ttc gag gtc gac gat att aaa ttt ggt 499 
Pro Gly Asp Glu Leu Val Val Phe Glu Val Asp Asp lie Lys Phe Gly 
120 125 130 

gtg gcg aca tgc tac gat att cga ttc cca gaa cag ttc aaa gac etc 547 
Val Ala Thr Cys Tyr Asp lie Arg Phe Pro Glu Gin Phe Lys Asp Leu 
135 140 145 

gcc cgc aac ggt gca cag ata att gtg gtt ccc acg teg tgg caa gac 595 
Ala Arg Asn Gly Ala Gin lie lie Val Val Pro Thr Ser Trp Gin Asp 
150 155 160 165 
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ggt cct gga aaa tta gaa caa tgg gaa gtc etc cct cgc gcg cgt gca 643 
Gly Pro Gly Lys Leu Glu Gin Trp Glu Val Leu Pro Arg Ala Arg Ala 
170 175 180 

ctg gat tec acc tgc tgg ate gta gcg tgt ggg caa gcg cga ctt cca 691 
Leu Asp Ser Thr Cys Trp lie Val Ala Cys Gly Gin Ala Arg Leu Pro 
185 190 195 

gaa gaa tta cgc gat gaa cga aaa ggc cct acg ggg att ggt cat tec 73 9 
Glu Glu Leu Arg Asp Glu Arg Lys Gly Pro Thr Gly lie Gly His Ser 
200 205 210 

atg gtg aca aac cca cac ggt gaa gta att get age gcg ggt tat gag 787 
Met Val Thr Asn Pro His Gly Glu Val lie Ala Ser Ala Gly Tyr Glu 
215 220 225 

cca gaa atg ttg ate gcg gat att gat gtc age ggt ttg gee aaa att 835 
Pro Glu Met Leu lie Ala Asp lie Asp Val Ser Gly Leu Ala Lys lie 
230 235 240 245 

egg gag gca ttg cct gtt ctt taaccactgt ctaaggaatc act 879 
Arg Glu Ala Leu Pro Val Leu 
250 



<210> 1120 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1120 

Met Asp Asn Phe Ala Leu Leu Arg Asp Ala Ala Glu Lys Ala Ala Glu 
15 10 15 

Gin Gly Ala Arg Val Leu Val Phe Pro Glu Ala Thr Ser Gin Ser Phe 
20 25 30 

Gly Thr Gly Arg Leu Asp Thr Gin Ala Glu Glu Leu Asp Gly Glu Phe 
35 40 45 

Ser Thr Ala Val Arg Lys Leu Ala Asp Glu Leu Asp Val Val lie Val 
50 55 60 

Ala Gly Met Phe Thr Pro Ala Asp Thr Val Gin Arg Gly Glu Lys Thr 
65 70 75 80 

lie Ser Arg Val Asn Asn Thr Val Leu lie Ser Gly Ala Gly Leu His 
85 90 95 

Gin Gly Tyr Asn Lys lie His Thr Tyr Asp Ala Phe Gly Tyr Arg Glu 
100 105 110 

Ser Asp Thr Val Lys Pro Gly Asp Glu Leu Val Val Phe Glu Val Asp 
115 120 125 

Asp lie Lys Phe Gly Val Ala Thr Cys Tyr Asp lie Arg Phe Pro Glu 
130 135 140 



Gin Phe Lys Asp Leu Ala Arg Asn Gly Ala Gin lie lie Val Val Pro 
145 150 155 160 
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Thr Ser Trp Gin 



Pro Arg Ala Arg 
180 

Gin Ala Arg Leu 
195 

Gly lie Gly His 
210 

Ser Ala Gly Tyr 
225 

Gly Leu Ala Lys 



Asp Gly Pro Gly 
165 

Ala Leu Asp Ser 



Pro Glu Glu Leu 
200 

Ser Met Val Thr 
215 

Glu Pro Glu Met 
230 

lie Arg Glu Ala 
245 



Lys Leu Glu Gin 
170 

Thr Cys Trp lie 
185 

Arg Asp Glu Arg 



Asn Pro His Gly 
220 

Leu lie Ala Asp 
235 

Leu Pro Val Leu 
250 



Trp Glu Val Leu 
175 

Val Ala Cys Gly 
190 

Lys Gly Pro Thr 
205 

Glu Val lie Ala 



lie Asp Val Ser 
240 



<210> 1121 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> RXN01209 

<400> 1121 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 60 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
1 5 

gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 163 
Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 
10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 211 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie Val Asp Ser Ala lie 
25 30 35 

tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 259 
Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 3 07 
Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gee gtt gag 355 
Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp lie Ala Val Glu 
70 75 80 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 403 
Leu Gly Leu His Leu His lie Gly Gin Gly Asp Thr Pro Tyr Thr Gin 
90 95 100 



gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 



451 
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Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser lie Glu 
105 110 115 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gee gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val lie Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gec tct act gcg 547 
Val Ala Leu Pro Asp Val lie Gly lie Gly Pro Val Ala Ser Thr Ala 
135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly lie Ala Glu 
150 155 160 165 

ate gee get gta get caa gac cac ggc ate gca tea gta get att gga 643 
lie Ala Ala Val Ala Gin Asp His Gly lie Ala Ser Val Ala lie Gly 
170 175 180 

ggc gtt ggt eta cgc aac gcg gee gaa etc get get acg ccc ate gac 691 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro lie Asp 
185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gec gee aat cca gca get 739 
Gly Leu Cys Val Val Ser Glu lie Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gee ttc gtg aat 835 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 

teg cct tct gee cca cgt gtg ttg tct att gca ggc act gat ccc aca 883 
Ser Pro Ser Ala Pro Arg Val Leu Ser lie Ala Gly Thr Asp Pro Thr 
250 255 260 

ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 
Gly Gly Ala Gly lie Gin Ala Asp Leu Lys Ser lie Ala Ala Gly Gly 
265 270 275 

ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 979 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 1027 
Gly Val Asn Thr lie His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 
295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gec ate aag etc ggc 1075 
Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala lie Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gee gac acc gtc gat ctg gtg get tea tgg ctt ggt 1123 
Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 
330 335 340 

tec cac gag cac ggt ccc gtg gtg ctt gat ccc gtc atg ate gec acc 1171 
Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met lie Ala Thr 
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345 350 355 

age ggt gat cgc eta ctg gat gcg age get gaa gaa teg ctg cgc cgc 1219 
Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gee gtg cac gtc gat gtg gtc ace ccg aat ate ccc gaa ctt gee 1267 
Leu Ala Val His Val Asp Val Val Thr Pro Asn lie Pro Glu Leu Ala 
375 380 385 

gtg ttg tgc gac agt get cct gee ate ace atg gat gag gee att get 1315 
Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 
390 395 400 405 

cag get cag gga ttt gcg egg act cat gac ace ate gtc att gtc aag 1363 
Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr lie Val lie Val Lys 
410 415 420 

ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg cgc ccc 1411 
Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 
425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac ace ace aac 1459 
Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tec cat ggc aca ggc tgt teg etc tct gcg tea ctt gec acc aag ate 1507 
Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys lie 
455 460 465 

gee gee ggc gaa age gtg gaa 152 8 

Ala Ala Gly Glu Ser Val Glu 
470 475 



<210> 1122 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1122 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie 
20 25 30 

Val Asp Ser Ala lie Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp lie Ala Val Glu Leu Gly Leu His Leu His lie Gly Gin Gly Asp 
85 90 95 



Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 
100 105 110 
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Gly Leu Ser lie 
115 

Cys Ala Glu Thr 
130 

Val Ala Ser Thr 
145 

Glu Gly lie Ala 



Ser Val Ala lie 
180 

Ala Thr Pro lie 
195 

Ala Asn Pro Ala 
210 

Thr Phe Ser Pro 
225 

Gly Ala Phe Val 



Gly Thr Asp Pro 
260 

lie Ala Ala Gly 
275 

Ala Gin Asn Thr 
290 

Phe Leu Glu Glu 
305 

Ala lie Lys Leu 



Ala Ser Trp Leu 
340 

Val Met lie Ala 
355 

Glu Ser Leu Arg 
370 

lie Pro Glu Leu 
385 

Asp Glu Ala lie 



lie Val lie Val 
420 



Glu Asn Leu Asp 
120 

Gly Val Ala Leu 
135 

Ala Thr Lys Pro 
150 

Glu lie Ala Ala 
165 

Gly Gly Val Gly 



Asp Gly Leu Cys 
200 

Ala Ala Ala Thr 
215 

Glu Thr Gin Thr 
230 

Asn Ser Pro Ser 
245 

Thr Gly Gly Ala 



Gly Gly Tyr Gly 
280 

His Gly Val Asn 
295 

Gin Leu Glu Ala 
310 

Gly Met Leu Gly 
325 

Gly Ser His Glu 



Thr Ser Gly Asp 
360 

Arg Leu Ala Val 
375 

Ala Val Leu Cys 
390 

Ala Gin Ala Gin 
405 

Lys Gly Gly His 



Gin Leu His Ala 



Pro Asp Val lie 
140 

Asp Ala Ala Pro 
155 

Val Ala Gin Asp 
170 

Leu Arg Asn Ala 
185 

Val Val Ser Glu 



Arg Leu Arg Thr 
220 

Glu Leu Ser Gin 
235 

Ala Pro Arg Val 
250 

Gly lie Gin Ala 
265 

Met Cys Val Val 



Thr lie His Thr 
300 

Val Phe Ser Asp 
315 

Ser Ala Asp Thr 
330 

His Gly Pro Val 
345 

Arg Leu Leu Asp 



His Val Asp Val 
380 

Asp Ser Ala Pro 
395 

Gly Phe Ala Arg 
410 

Leu Thr Gly Ala 
425 



Val lie Ala Gin 
125 

Gly lie Gly Pro 



Ala Leu Gly Val 
160 

His Gly He Ala 
175 

Ala Glu Leu Ala 
190 

He Met Thr Ala 
205 

Ala Phe Gin Pro 



Thr Glu Leu Gin 
240 

Leu Ser He Ala 
255 

Asp Leu Lys Ser 
270 

Thr Ser Leu Val 
285 

Pro Pro Leu Thr 



Val Thr Val Asp 
320 

Val Asp Leu Val 
335 

Val Leu Asp Pro 
350 

Ala Ser Ala Glu 
365 

Val Thr Pro Asn 



Ala He Thr Met 
400 

Thr His Asp Thr 
415 

Leu Ala Asp Asn 
430 
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Ala Val Val Arg Pro Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg 
435 440 445 

Val Asn Thr Thr Asn Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser 
450 455 460 

Leu Ala Thr Lys lie Ala Ala Gly Glu Ser Val Glu 
465 470 475 



<210> 1123 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> FRXA01209 

<400> 1123 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 6 0 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
1 5 

gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 163 
Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 
10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 211 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie Val Asp Ser Ala lie 
25 30 35 

tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 259 
Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 3 07 
Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gee gtt gag 355 
Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp lie Ala Val Glu 
70 75 80 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 403 
Leu Gly Leu His Leu His lie Gly Gin Gly Asp Thr Pro Tyr Thr Gin 
90 95 100 

gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 451 
Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser lie Glu 
105 110 115 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gee gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val lie Ala Gin Cys Ala Glu Thr Gly 
120 125 130 



gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gee tct act gcg 
Val Ala Leu Pro Asp Val lie Gly lie Gly Pro Val Ala Ser Thr Ala 



547 
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135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly lie Ala Glu 
150 155 160 165 

ate gec get gta get caa gac cac ggc ate gca tea gta get att gga 643 
lie Ala Ala Val Ala Gin Asp His Gly lie Ala Ser Val Ala lie Gly 
170 175 180 

ggc gtt ggt eta cgc aac gcg gee gaa etc get get acg ccc ate gac 691 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro lie Asp 
185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gee gee aat cca gca get 739 
Gly Leu Cys Val Val Ser Glu lie Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gee ttc gtg aat 83 5 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 

teg cct tct gee cca cgt gtg ttg tct att gca ggc act gat ccc aca 883 
Ser Pro Ser Ala Pro Arg Val Leu Ser lie Ala Gly Thr Asp Pro Thr 
250 255 260 

ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 
Gly Gly Ala Gly lie Gin Ala Asp Leu Lys Ser lie Ala Ala Gly Gly 
265 270 275 

ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 979 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 1027 
Gly Val Asn Thr lie His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 
295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gee ate aag etc ggc 1075 
Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala lie Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gee gac acc gtc gat ctg gtg get tea tgg ctt ggt 1123 
Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 
330 335 340 

tec cac gag cac ggt ccc gtg gtg ctt gat ccc gtc atg ate gee acc 1171 
Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met lie Ala Thr 
345 350 355 

age ggt gat cgc eta ctg gat gcg age get gaa gaa teg ctg cgc cgc 1219 
Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gee gtg cac gtc gat gtg gtc acc ccg aat ate ccc gaa ctt gee 1267 
Leu Ala Val His Val Asp Val Val Thr Pro Asn lie Pro Glu Leu Ala 
375 380 385 
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gtg ttg tgc gac agt get cct gec ate ace atg gat gag gee att get 1315 
Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 
390 395 400 405 

cag get cag gga ttt gcg egg act cat gac acc ate gtc att gtc aag 13 63 
Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr lie Val lie Val Lys 
410 415 420 

ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg cgc ccc 1411 
Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 
425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac acc acc aac 1459 
Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tec cat ggc aca ggc tgt teg etc tct gcg tea ctt gec acc aag ate 1507 
Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys lie 
455 460 465 

gec gec ggc gaa age gtg gaa 1528 
Ala Ala Gly Glu Ser Val Glu 
470 475 



<210> 1124 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1124 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly He 
20 25 30 

Val Asp Ser Ala He Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp He Ala Val Glu Leu Gly Leu His Leu His He Gly Gin Gly Asp 
85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 
100 105 110 

Gly Leu Ser He Glu Asn Leu Asp Gin Leu His Ala Val He Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val He Gly He Gly Pro 
130 135 140 



Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 
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Glu Gly lie Ala Glu lie Ala Ala Val Ala Gin Asp His Gly lie Ala 
165 170 175 

Ser Val Ala lie Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 
180 185 190 

Ala Thr Pro lie Asp Gly Leu Cys Val Val Ser Glu lie Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser lie Ala 
245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly lie Gin Ala Asp Leu Lys Ser 
260 265 270 

lie Ala Ala Gly Gly Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val 
275 280 285 

Ala Gin Asn Thr His Gly Val Asn Thr lie His Thr Pro Pro Leu Thr 
290 295 300 

Phe Leu Glu Glu Gin Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp 
305 310 315 320 

Ala lie Lys Leu Gly Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val 
325 330 335 

Ala Ser Trp Leu Gly Ser His Glu His Gly Pro Val Val Leu Asp Pro 
340 345 350 

Val Met lie Ala Thr Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu 
355 360 365 

Glu Ser Leu Arg Arg Leu Ala Val His Val Asp Val Val Thr Pro Asn 
370 375 380 

lie Pro Glu Leu Ala Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met 
385 390 395 400 

Asp Glu Ala lie Ala Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr 
405 410 415 

lie Val lie Val Lys Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn 
420 425 430 

Ala Val Val Arg Pro Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg 
435 440 445 

Val Asn Thr Thr Asn Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser 
450 455 460 

Leu Ala Thr Lys He Ala Ala Gly Glu Ser Val Glu 
465 470 475 
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<210> 1125 
<211> 795 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (772) 

<223> RXN01617 

<400> 1125 

tcagaagcta ccggcggcgc cggcatccag gttgatttga agaccttcca gcatttaaga 60 

tgtttatggc attgggtcca tcacatgctt gggtggcctt ttg ate eta aag aca 115 

Leu lie Leu Lys Thr 
1 5 

act gga ate ace gtt ttg tec egg ttt gat gcg cag gtt ate get aat 163 
Thr Gly lie Thr Val Leu Ser Arg Phe Asp Ala Gin Val lie Ala Asn 
10 15 20 

cag att gag gee gee acc gca gcg cac gat ctt gat gtg gtg aag ate 211 
Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val Lys lie 
25 30 35 

ggt atg ttg ggt act cct gca acg ate gat act gtg gca acc get ttg 259 
Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr Ala Leu 
40 45 50 

gag gaa aac age ttc aag cac gtt gtc eta gac ccg gta ctg ate tgc 307 
Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu lie Cys 
55 60 65 

aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gee ctt cgc 355 
Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala Leu Arg 
70 75 80 85 

gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac ttc gag 403 
Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn Phe Glu 
90 95 100 

gee acc acc ctg tct ggc eta gac aag ctg gag acc ate gac gac ctg 451 
Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr lie Asp Asp Leu 
105 110 115 

aag gaa gca gee cgc etc att cat gag caa gga cct cag tac gtc gtt 499 
Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly Pro Gin Tyr Val Val 
120 125 130 

gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac gta ctt 547 
Val Lys Gly Gly lie Asp Phe Pro Gly Asp Asn Ala Val Asp Val Leu 
135 140 145 

ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate ggc gac 595 
Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys lie Gly Asp 
150 155 160 165 

gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate acc gca 643 
Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val lie Thr Ala 
170 175 180 
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gag ctg gcc aag ggc aac tct gcc gtt gat gca gtg acc acc get aag 691 
Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr Ala Lys 
185 190 195 

cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac gca ccg 739 
Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn Ala Pro 
200 205 210 

ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt aaacaagctc 7 92 
Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
215 220 

cct 795 



<210> 1126 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1126 

Leu lie Leu Lys Thr Thr Gly lie Thr Val Leu Ser Arg Phe Asp Ala 
15 10 15 

Gin Val lie Ala Asn Gin He Glu Ala Ala Thr Ala Ala His Asp Leu 
20 25 30 

Asp Val Val Lys He Gly Met Leu Gly Thr Pro Ala Thr He Asp Thr 
35 40 45 

Val Ala Thr Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp 
50 55 60 

Pro Val Leu He Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr 
65 70 75 80 

Asp Thr Ala Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr 
85 90 95 

Pro Asn Asn Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu 
100 105 110 

Thr He Asp Asp Leu Lys Glu Ala Ala Arg Leu He His Glu Gin Gly 
115 120 125 

Pro Gin Tyr Val Val Val Lys Gly Gly He Asp Phe Pro Gly Asp Asn 
130 135 140 

Ala Val Asp Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu 
145 150 155 160 

Pro Lys He Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala 
165 170 175 

Ala Val He Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala 
180 185 190 

Val Thr Thr Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val 
195 200 205 
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Ala Ser Asn Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
210 215 220 



<210> 1127 
<211> 638 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (615) 

<223> FRXA01617 

<400> 1127 

get aat cag att gag gec gec acc gca gcg cac gat ctt gat gtg gtg 48 
Ala Asn Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

aag ate ggt atg ttg ggt act cct gca acg ate gat act gtg gca acc 96 
Lys lie Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr 
20 25 30 

get ttg gag gaa aac age ttc aag cac gtt gtc eta gac ccg gta ctg 144 
Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
35 40 45 

ate tgc aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gec 192 
lie Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
50 55 60 

ctt cgc gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac 240 
Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 80 

ttc gag gec acc acc ctg tct ggc eta gac aag ctg gag acc ate gac 288 
Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr lie Asp 
85 90 95 

gac ctg aag gaa gca gee cgc etc att cat gag caa gga cct cag tac 336 
Asp Leu Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly Pro Gin Tyr 
100 105 110 

gtc gtt gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac 3 84 
Val Val Val Lys Gly Gly lie Asp Phe Pro Gly Asp Asn Ala Val Asp 
115 120 125 

gta ctt ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate 432 
Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys lie 
130 135 140 

ggc gac gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate 480 
Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val lie 
145 150 155 160 

acc gca gag ctg gee aag ggc aac tct gee gtt gat gca gtg acc acc 528 
Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr 
165 170 175 
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gct aag cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac 576 
Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn 
180 185 190 

gca ccg ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt 625 
Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
195 200 205 

aaacaagctc cct 638 



<210> 1128 
<211> 205 
<212> PRT 

<213> Corynebacteriurn glutamicum 
<400> 1128 

Ala Asn Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

Lys lie Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr 
20 25 30 

Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
35 40 45 

lie Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
50 55 60 

Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 80 

Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr lie Asp 
85 90 95 

Asp Leu Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly Pro Gin Tyr 
100 105 110 

Val Val Val Lys Gly Gly lie Asp Phe Pro Gly Asp Asn Ala Val Asp 
115 120 125 

Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys lie 
130 135 140 

Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val lie 
145 150 155 160 

Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr 
165 170 175 

Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn 
180 185 190 

Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
195 200 205 



<210> 1129 
<211> 792 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (769) 

<223> RXC01600 

<400> 1129 

tgagtacaaa tctcgtccaa cccatgctca tccactgttt tacggcctgg tgaagaccgc 60 

tttggagctg cgtgtccacc cttagatcta caatgtgatc atg gtt teg aag atg 115 

Met Val Ser Lys Met 
1 5 

cac att ccc ggt acc cat gag ttc acg gtg aca gat act gaa ctg ttg 163 
His lie Pro Gly Thr His Glu Phe Thr Val Thr Asp Thr Glu Leu Leu 
10 15 20 

tta gag tec cca att ttg ggc gtt cgt cga gat tea ttg ate atg ccg 211 
Leu Glu Ser Pro lie Leu Gly Val Arg Arg Asp Ser Leu lie Met Pro 
25 30 35 

ggt ggt tec act gee cgc cgt gaa gtg gtt gaa cac ttt ggg gcg gtc 259 
Gly Gly Ser Thr Ala Arg Arg Glu Val Val Glu His Phe Gly Ala Val 
40 45 50 

gca gtg gtt gee ttt gat ggt gaa aac att gcg atg gtc aag cag tac 307 
Ala Val Val Ala Phe Asp Gly Glu Asn lie Ala Met Val Lys Gin Tyr 
55 60 65 

cgt cgc age gtg ggg gat tec ttg tgg gag ctg cct gca ggt ttg ttg 355 
Arg Arg Ser Val Gly Asp Ser Leu Trp Glu Leu Pro Ala Gly Leu Leu 
70 75 80 85 

gat att get gat gag gat gaa etc acg ggc gcg cag cgc gag etc atg 403 
Asp lie Ala Asp Glu Asp Glu Leu Thr Gly Ala Gin Arg Glu Leu Met 
90 95 100 

gag gag get ggt ttg gag gee agt gag tgg tec gtg etc act gat ttg 451 
Glu Glu Ala Gly Leu Glu Ala Ser Glu Trp Ser Val Leu Thr Asp Leu 
105 110 115 

att acc teg cct ggt ttc tgc gat gaa gcg gtg cgt gtc ttt eta gee 499 
lie Thr Ser Pro Gly Phe Cys Asp Glu Ala Val Arg Val Phe Leu Ala 
120 125 130 

cga ggc etc aca aag gtt gag cgc ccg aag gtt atg ggc gat gaa gaa 547 
Arg Gly Leu Thr Lys Val Glu Arg Pro Lys Val Met Gly Asp Glu Glu 
135 140 145 

gcg gac atg att aac cag tgg gtt ccg eta cat gag gca gtg gga atg 595 
Ala Asp Met lie Asn Gin Trp Val Pro Leu His Glu Ala Val Gly Met 
150 155 160 165 

gtg ttt agt ggc cag ttg gtt aac tec att gee att gcg ggt gtc atg 643 
Val Phe Ser Gly Gin Leu Val Asn Ser lie Ala lie Ala Gly Val Met 
170 175 180 

get get gat get gtg att gcg ggt cgt gcg tct gcg cgt gee gtc acc 691 
Ala Ala Asp Ala Val lie Ala Gly Arg Ala Ser Ala Arg Ala Val Thr 
185 190 195 
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gcg ccg ttt acc tat cgc cct acg gcg ttg gcg cag cgt cga aaa gcg 73 9 
Ala Pro Phe Thr Tyr Arg Pro Thr Ala Leu Ala Gin Arg Arg Lys Ala 
200 205 210 

cac ggc att gtt cct gac atg aaa aaa eta tgaaggctcg cgttttagcg 789 
His Gly lie Val Pro Asp Met Lys Lys Leu 
215 220 

aaa 792 



<210> 1130 
<211> 223 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1130 

Met Val Ser Lys Met His lie Pro Gly Thr His Glu Phe Thr Val Thr 
1 5 10 15 

Asp Thr Glu Leu Leu Leu Glu Ser Pro lie Leu Gly Val Arg Arg Asp 
20 25 30 

Ser Leu lie Met Pro Gly Gly Ser Thr Ala Arg Arg Glu Val Val Glu 
35 40 45 

His Phe Gly Ala Val Ala Val Val Ala Phe Asp Gly Glu Asn lie Ala 
50 55 60 

Met Val Lys Gin Tyr Arg Arg Ser Val Gly Asp Ser Leu Trp Glu Leu 
65 70 75 80 

Pro Ala Gly Leu Leu Asp lie Ala Asp Glu Asp Glu Leu Thr Gly Ala 
85 90 95 

Gin Arg Glu Leu Met Glu Glu Ala Gly Leu Glu Ala Ser Glu Trp Ser 
100 105 110 

Val Leu Thr Asp Leu lie Thr Ser Pro Gly Phe Cys Asp Glu Ala Val 
115 120 125 

Arg Val Phe Leu Ala Arg Gly Leu Thr Lys Val Glu Arg Pro Lys Val 
130 135 140 

Met Gly Asp Glu Glu Ala Asp Met He Asn Gin Trp Val Pro Leu His 
145 150 155 160 

Glu Ala Val Gly Met Val Phe Ser Gly Gin Leu Val Asn Ser He Ala 
165 170 175 

He Ala Gly Val Met Ala Ala Asp Ala Val He Ala Gly Arg Ala Ser 
180 185 190 

Ala Arg Ala Val Thr Ala Pro Phe Thr Tyr Arg Pro Thr Ala Leu Ala 
195 200 205 



Gin Arg Arg Lys Ala His Gly He Val Pro Asp Met Lys Lys Leu 
210 215 220 
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<210> 1131 
<211> 726 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (703) 

<223> RXC01622 

<400> 1131 

aaggcgtggg cgtttttgaa ggagcttcgt ttggagcgcg gtcctttgga tcgtgaagtt 60 

gccatcgcag agctgaagag ctggtgggaa ggagaaaaca atg agt gat ttt tat 115 

Met Ser Asp Phe Tyr 

1 5 

gcc gac agg ttg ttt aac gcg atg gag cgc aat gag gta get cca ggc 163 

Ala Asp Arg Leu Phe Asn Ala Met Glu Arg Asn Glu Val Ala Pro Gly 

10 15 20 

atg ttg ttg gtg get gcg ccc gat atg gcg teg gag gat ttt gag cgc 211 
Met Leu Leu Val Ala Ala Pro Asp Met Ala Ser Glu Asp Phe Glu Arg 
25 30 35 

age ate gtg ttg ate ate gag cat tct cct gcc acc act ttt ggt gtg 259 
Ser lie Val Leu lie lie Glu His Ser Pro Ala Thr Thr Phe Gly Val 
40 45 50 

aac att tct tea cgt tec gat gtt get gtg gcc aat gtg ttg ccc gag 3 07 
Asn lie Ser Ser Arg Ser Asp Val Ala Val Ala Asn Val Leu Pro Glu 
55 60 65 

tgg gtg gac etc acc teg aag cca cag gca ctg tac ate ggt ggg ccg 355 
Trp Val Asp Leu Thr Ser Lys Pro Gin Ala Leu Tyr lie Gly Gly Pro 
70 75 80 85 

ttg age cag cag get gtg gtt ggt ttg ggc gtg acc aag ccg ggc gtg 403 
Leu Ser Gin Gin Ala Val Val Gly Leu Gly Val Thr Lys Pro Gly Val 
90 95 100 

gat att gaa aat tec acc age ttc aac aag etc gcc aac cgc ctg gtg 451 
Asp lie Glu Asn Ser Thr Ser Phe Asn Lys Leu Ala Asn Arg Leu Val 
105 110 115 

cac gtg gat ctg cgt tct gca cct gaa gat gtg get gat gat ctt gag 499 
His Val Asp Leu Arg Ser Ala Pro Glu Asp Val Ala Asp Asp Leu Glu 
120 125 130 

ggc atg cgc ttt ttt gcg ggc tac gcg gag tgg get ccg ggc cag etc 547 
Gly Met Arg Phe Phe Ala Gly Tyr Ala Glu Trp Ala Pro Gly Gin Leu 
135 140 145 

aac gag gaa att gag cag ggt gat tgg ttc gtc aca cct gcg ttg ccg 595 
Asn Glu Glu lie Glu Gin Gly Asp Trp Phe Val Thr Pro Ala Leu Pro 
150 155 160 165 

teg gac att ate gcg ccg ggc cgc gtc gat att tgg ggc gac gtg atg 643 
Ser Asp lie lie Ala Pro Gly Arg Val Asp lie Trp Gly Asp Val Met 
170 175 180 
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cgt cga caa gca atg cct ttg ccg ttg tat tec acg ttt ccg teg gac 691 
Arg Arg Gin Ala Met Pro Leu Pro Leu Tyr Ser Thr Phe Pro Ser Asp 
185 190 195 

cct tea gat aat tagatgagtt ccgaaaattt aaa 72 6 

Pro Ser Asp Asn 
200 



<210> 1132 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1132 

Met Ser Asp Phe Tyr Ala Asp Arg Leu Phe Asn Ala Met Glu Arg Asn 
1 5 10 15 

Glu Val Ala Pro Gly Met Leu Leu Val Ala Ala Pro Asp Met Ala Ser 
20 25 30 

Glu Asp Phe Glu Arg Ser lie Val Leu lie lie Glu His Ser Pro Ala 
35 40 45 

Thr Thr Phe Gly Val Asn lie Ser Ser Arg Ser Asp Val Ala Val Ala 
50 55 60 

Asn Val Leu Pro Glu Trp Val Asp Leu Thr Ser Lys Pro Gin Ala Leu 
65 70 75 80 

Tyr lie Gly Gly Pro Leu Ser Gin Gin Ala Val Val Gly Leu Gly Val 
85 90 95 

Thr Lys Pro Gly Val Asp lie Glu Asn Ser Thr Ser Phe Asn Lys Leu 
100 105 110 

Ala Asn Arg Leu Val His Val Asp Leu Arg Ser Ala Pro Glu Asp Val 
115 120 125 

Ala Asp Asp Leu Glu Gly Met Arg Phe Phe Ala Gly Tyr Ala Glu Trp 
130 135 140 

Ala Pro Gly Gin Leu Asn Glu Glu lie Glu Gin Gly Asp Trp Phe Val 
145 150 155 160 

Thr Pro Ala Leu Pro Ser Asp lie lie Ala Pro Gly Arg Val Asp lie 
165 170 175 

Trp Gly Asp Val Met Arg Arg Gin Ala Met Pro Leu Pro Leu Tyr Ser 
180 185 190 

Thr Phe Pro Ser Asp Pro Ser Asp Asn 
195 200 



<210> 1133 
<211> 1827 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (1804) 
<223> RXC00128 

<400> 1133 

ccattttccg tttggtcttg cctaaagaac cgcatggaaa ttatcgtgaa gcaccgatcc 6 0 

cgttgatcgc tccagagaca ccgtgggaag gggagcagca gtg agt aaa att teg 115 

Val Ser Lys lie Ser 
1 5 

acg aaa ctg aag gec etc ace gcg gtg ctg tct gtg acc act ctg gtg 163 
Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser Val Thr Thr Leu Val 
10 15 20 

get ggg tgt tec acg ctt ccg cag aac acg gat ccg caa gtg ctg cgc 211 
Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp Pro Gin Val Leu Arg 
25 30 35 

tea ttt tec ggg tec caa age aca caa gag ata gca ggg ccg acc ccg 2 59 
Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu lie Ala Gly Pro Thr Pro 
40 45 50 

aat caa gat ccg gat ttg ttg ate cgc ggc ttc ttc age gca ggt gcg 3 07 
Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe Phe Ser Ala Gly Ala 
55 60 65 

tat ccg act cag cag tat gaa gcg gcg aag gcg tat ctg acg gaa ggg 355 
Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala Tyr Leu Thr Glu Gly 
70 75 80 85 

acg cgc age acg tgg aat ccg get gcg teg act cgt att ttg gat cgc 403 
Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr Arg lie Leu Asp Arg 
90 95 100 

att gat ctg aac act ctg cca ggt teg acg aat gcg gaa cga acg att 451 
lie Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn Ala Glu Arg Thr lie 
105 110 115 

gcg ate cgt gga acg cag gtc gga acg ttg etc age ggt ggc gtg tat 499 
Ala lie Arg Gly Thr Gin Val Gly Thr Leu Leu Ser Gly Gly Val Tyr 
120 125 130 

cag ccg gag aat gcg gag ttt gaa get gag ate acg atg cgt egg gaa 547 
Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu lie Thr Met Arg Arg Glu 
135 140 145 

gat ggg gag tgg cgt ate gat get ttg ccg gac ggg att tta tta gag 595 
Asp Gly Glu Trp Arg lie Asp Ala Leu Pro Asp Gly lie Leu Leu Glu 
150 155 160 165 

aga aac gat ctg egg aac cat tac act ccg cac gat gtg tat ttc ttt 643 
Arg Asn Asp Leu Arg Asn His Tyr Thr Pro His Asp Val Tyr Phe Phe 
170 175 180 

gat cct tct ggc cag gtg ttg gtg ggg gat egg cgt tgg ttg ttc aat 691 
Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg Arg Trp Leu Phe Asn 
185 190 195 



gag teg cag teg atg tec acg gtg ctg atg gee ctt ctg gtt aat ggt 
Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala Leu Leu Val Asn Gly 



739 
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200 205 210 

cct teg ccg gca att tct cct ggt gtg gtc aat cag ctg tec acg gat 787 
Pro Ser Pro Ala lie Ser Pro Gly Val Val Asn Gin Leu Ser Thr Asp 
215 220 225 

gcg teg ttc gtg ggg ttc aat gat ggg gag tat cag ttc act ggt ttg 835 
Ala Ser Phe Val Gly Phe Asn Asp Gly Glu Tyr Gin Phe Thr Gly Leu 
230 235 240 245 

gga aat ttg gat gat gat gcg cgt ttg cgt ttc gec gec cag gec gtg 883 
Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe Ala Ala Gin Ala Val 
250 255 260 

tgg acg ttg gcg cat get gat gtc gca ggc ccc tac act ttg gtc get 931 
Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro Tyr Thr Leu Val Ala 
265 270 275 

gac ggc gcg ccg ttg ctg teg gag ttc cca acg etc acc acc gat gac 979 
Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr Leu Thr Thr Asp Asp 
280 285 290 

etc gee gaa tac aac cca gag get tac acc aac acg gtg tec acg ttg 1027 
Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn Thr Val Ser Thr Leu 
295 300 305 

ttt gcg ttg cag gat gga teg ttg teg agg gtc agt tec ggc aat gtg 1075 
Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val Ser Ser Gly Asn Val 
310 315 320 325 

agt cca eta cag ggc att tgg age ggt gga gat ate gat tct gca gcg 1123 
Ser Pro Leu Gin Gly lie Trp Ser Gly Gly Asp lie Asp Ser Ala Ala 
330 335 340 

att tec tec tec gee aat gtg gtg gca gcg gta cgc cac gaa aac aac 1171 
lie Ser Ser Ser Ala Asn Val Val Ala Ala Val Arg His Glu Asn Asn 
345 350 355 

gag gca gtg ctt act gtt ggc tec atg gaa ggc gtg act tea gat gcg 1219 
Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly Val Thr Ser Asp Ala 
360 365 370 

ttg agg agt gaa acg ate act cgt ccc acc ttt gaa tac gcg teg agt 1267 
Leu Arg Ser Glu Thr lie Thr Arg Pro Thr Phe Glu Tyr Ala Ser Ser 
375 380 385 

ggg ttg tgg get gtg gtg gat ggg gag acg cct gtc cga gtc gca cga 1315 
Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro Val Arg Val Ala Arg 
390 395 400 405 

teg gca aca acc ggt gag etc gtc cag acg gag gcg gag att gtg ctg 1363 
Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu Ala Glu lie Val Leu 
410 415 420 

cca agg gat gtg acg ggt ccg ate tct gaa ttc caa ctg tea cga act 1411 
Pro Arg Asp Val Thr Gly Pro He Ser Glu Phe Gin Leu Ser Arg Thr 
425 430 435 

ggg gtc egg gec gec atg ate att gaa ggc aag gtg tac gtg ggc gtc 1459 
Gly Val Arg Ala Ala Met He He Glu Gly Lys Val Tyr Val Gly Val 
440 445 450 
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gta acg cgt cct ggt ccg ggc gag egg cgc gtg aca aat ate acg gag 1507 
Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val Thr Asn lie Thr Glu 
455 460 465 

gtg gcg ccg age ttg ggc gag gcg gcg ctg teg ate aac tgg cgc cca 1555 
Val Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser lie Asn Trp Arg Pro 
470 475 480 485 

gac ggc att ttg ctt gtg ggc acg tea att cca gag acg ccg ctg tgg 1603 
Asp Gly lie Leu Leu Val Gly Thr Ser lie Pro Glu Thr Pro Leu Trp 
490 495 500 

cgc gtc gag cag gac gga teg gcg att teg teg atg ccg age ggg aat 1651 
Arg Val Glu Gin Asp Gly Ser Ala lie Ser Ser Met Pro Ser Gly Asn 
505 510 515 

etc age gcg ccg gtg gtg gcg gtg gca agt tec gcg acg acg gtc tac 1699 
Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser Ala Thr Thr Val Tyr 
520 525 530 

gtc act gat teg cat gcg atg ctt cag ctg ccg act gec gat aat gat 1747 
Val Thr Asp Ser His Ala Met Leu Gin Leu Pro Thr Ala Asp Asn Asp 
535 540 545 

att tgg cgc gag gtg ccc ggt ttg ctg ggc acg cgt gcg gcg ccg gtg 17 95 
lie Trp Arg Glu Val Pro Gly Leu Leu Gly Thr Arg Ala Ala Pro Val 
550 555 560 565 

gtt gcg tac tgatggagct gttcttcccg cgc 1827 
Val Ala Tyr 



<210> 1134 
<211> 568 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1134 

Val Ser Lys lie Ser Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser 
15 10 15 

Val Thr Thr Leu Val Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp 
20 25 30 

Pro Gin Val Leu Arg Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu lie 
35 40 45 

Ala Gly Pro Thr Pro Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe 
50 55 60 

Phe Ser Ala Gly Ala Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala 
65 70 75 80 

Tyr Leu Thr Glu Gly Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr 
85 90 95 



Arg lie Leu Asp Arg lie Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn 
100 105 110 



BGI-121CP 



-1499- 



Ala Glu Arg Thr 
115 

Ser Gly Gly Val 
130 

Thr Met Arg Arg 
145 

Gly lie Leu Leu 



Asp Val Tyr Phe 
180 

Arg Trp Leu Phe 
195 

Leu Leu Val Asn 
210 

Gin Leu Ser Thr 
225 

Gin Phe Thr Gly 



Ala Ala Gin Ala 
260 

Tyr Thr Leu Val 
275 

Leu Thr Thr Asp 
290 

Thr Val Ser Thr 
305 

Ser Ser Gly Asn 



lie Asp Ser Ala 
340 

Arg His Glu Asn 
355 

Val Thr Ser Asp 
370 

Glu Tyr Ala Ser 
385 

Val Arg Val Ala 



Ala Glu lie Val 
420 



lie Ala lie Arg 
120 

Tyr Gin Pro Glu 
135 

Glu Asp Gly Glu 
150 

Glu Arg Asn Asp 
165 

Phe Asp Pro Ser 



Asn Glu Ser Gin 
200 

Gly Pro Ser Pro 
215 

Asp Ala Ser Phe 
230 

Leu Gly Asn Leu 
245 

Val Trp Thr Leu 



Ala Asp Gly Ala 
280 

Asp Leu Ala Glu 
295 

Leu Phe Ala Leu 
310 

Val Ser Pro Leu 
325 

Ala lie Ser Ser 



Asn Glu Ala Val 
360 

Ala Leu Arg Ser 
375 

Ser Gly Leu Trp 
390 

Arg Ser Ala Thr 
405 

Leu Pro Arg Asp 



Gly Thr Gin Val 



Asn Ala Glu Phe 
140 

Trp Arg lie Asp 
155 

Leu Arg Asn His 
170 

Gly Gin Val Leu 
185 

Ser Met Ser Thr 



Ala lie Ser Pro 
220 

Val Gly Phe Asn 
235 

Asp Asp Asp Ala 
250 

Ala His Ala Asp 
265 

Pro Leu Leu Ser 



Tyr Asn Pro Glu 
300 

Gin Asp Gly Ser 
315 

Gin Gly lie Trp 
330 

Ser Ala Asn Val 
345 

Leu Thr Val Gly 



Glu Thr lie Thr 
380 

Ala Val Val Asp 
395 

Thr Gly Glu Leu 
410 

Val Thr Gly Pro 
425 



Gly Thr Leu Leu 
125 

Glu Ala Glu He 



Ala Leu Pro Asp 
160 

Tyr Thr Pro His 
175 

Val Gly Asp Arg 
190 

Val Leu Met Ala 
205 

Gly Val Val Asn 



Asp Gly Glu Tyr 
240 

Arg Leu Arg Phe 
255 

Val Ala Gly Pro 
270 

Glu Phe Pro Thr 
285 

Ala Tyr Thr Asn 



Leu Ser Arg Val 
320 

Ser Gly Gly Asp 
335 

Val Ala Ala Val 
350 

Ser Met Glu Gly 
365 

Arg Pro Thr Phe 



Gly Glu Thr Pro 
400 

Val Gin Thr Glu 
415 

He Ser Glu Phe 
430 



Gin Leu Ser Arg Thr Gly Val Arg Ala Ala Met He He Glu Gly Lys 
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435 

Val Tyr Val Gly 
450 

Thr Asn lie Thr 
465 

lie Asn Trp Arg 



Glu Thr Pro Leu 
500 

Met Pro Ser Gly 
515 

Ala Thr Thr Val 
530 

Thr Ala Asp Asn 
545 

Arg Ala Ala Pro 



440 

Val Val Thr Arg 
455 

Glu Val Ala Pro 
470 

Pro Asp Gly lie 
485 

Trp Arg Val Glu 



Asn Leu Ser Ala 
520 

Tyr Val Thr Asp 
535 

Asp lie Trp Arg 
550 

Val Val Ala Tyr 
565 



Pro Gly Pro Gly 
460 

Ser Leu Gly Glu 
475 

Leu Leu Val Gly 
490 

Gin Asp Gly Ser 
505 

Pro Val Val Ala 



Ser His Ala Met 
540 

Glu Val Pro Gly 
555 



445 

Glu Arg Arg Val 



Ala Ala Leu Ser 
480 

Thr Ser He Pro 
495 

Ala He Ser Ser 
510 

Val Ala Ser Ser 
525 

Leu Gin Leu Pro 



Leu Leu Gly Thr 
560 



<210> 1135 
<211> 555 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (532) 

<223> RXC01709 

<400> 1135 

gcaagtggaa ccacgatggg aacggtaact gctgccgctg cggtattact cgtagtttca 60 

gaaattaggt gtcgatgcag caatacggaa ctttgccaat gtg ttt gaa caa get 115 

Val Phe Glu Gin Ala 
1 5 

etc ggg etc acc ace ctt gca caa aca get gga gcg ggc gca gcg ggg 163 
Leu Gly Leu Thr Thr Leu Ala Gin Thr Ala Gly Ala Gly Ala Ala Gly 
10 15 20 



ggc ttg ggt ttc atg gca atg gcg ttg ttg tct gca ggg atg cgc tec 211 
Gly Leu Gly Phe Met Ala Met Ala Leu Leu Ser Ala Gly Met Arg Ser 
25 30 35 

ggc gtg gac atg att ctt aat gaa acc ggg ggt gaa aag atg ctt gca 259 
Gly Val Asp Met He Leu Asn Glu Thr Gly Gly Glu Lys Met Leu Ala 
40 45 50 

cag gca gat tta gtc ate act gga gaa gga cgc att gat gca cag acc 3 07 
Gin Ala Asp Leu Val He Thr Gly Glu Gly Arg He Asp Ala Gin Thr 
55 60 65 



etc age ggg aaa get cct act gga ate gee aaa egg gca cgt gcg aaa 



355 
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Leu Ser Gly Lys Ala Pro Thr Gly lie Ala Lys Arg Ala Arg Ala Lys 
70 75 80 85 

gga att cca gta ctg gcg gtt tgt ggg cag age eta ttg ggt cca gca 403 
Gly lie Pro Val Leu Ala Val Cys Gly Gin Ser Leu Leu Gly Pro Ala 
90 95 100 

ate tea aat gag eta ttt gaa gac ate tac age ttt ace gat ttc gaa 451 
lie Ser Asn Glu Leu Phe Glu Asp lie Tyr Ser Phe Thr Asp Phe Glu 
105 110 115 

tct gac ate aat gaa tgc att cga aac ccg etc cca att ttg gaa ggt 499 
Ser Asp lie Asn Glu Cys lie Arg Asn Pro Leu Pro lie Leu Glu Gly 
120 125 130 

ate ggt ttt aac ate gee aaa cat cat ctg agt tagegatatt tcagcaaacc 552 
lie Gly Phe Asn lie Ala Lys His His Leu Ser 
135 140 

gat 555 



<210> 1136 
<211> 144 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1136 

Val Phe Glu Gin Ala Leu Gly Leu Thr Thr Leu Ala Gin Thr Ala Gly 
15 10 15 

Ala Gly Ala Ala Gly Gly Leu Gly Phe Met Ala Met Ala Leu Leu Ser 
20 25 30 

Ala Gly Met Arg Ser Gly Val Asp Met lie Leu Asn Glu Thr Gly Gly 
35 40 45 

Glu Lys Met Leu Ala Gin Ala Asp Leu Val lie Thr Gly Glu Gly Arg 
50 55 60 

lie Asp Ala Gin Thr Leu Ser Gly Lys Ala Pro Thr Gly lie Ala Lys 
65 70 75 80 

Arg Ala Arg Ala Lys Gly lie Pro Val Leu Ala Val Cys Gly Gin Ser 
85 90 95 

Leu Leu Gly Pro Ala lie Ser Asn Glu Leu Phe Glu Asp lie Tyr Ser 
100 105 110 

Phe Thr Asp Phe Glu Ser Asp lie Asn Glu Cys lie Arg Asn Pro Leu 
115 120 125 

Pro lie Leu Glu Gly lie Gly Phe Asn lie Ala Lys His His Leu Ser 
130 135 140 



<210> 1137 
<211> 898 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (898) 

<223> RXC02207 

<400> 1137 

gaatcggtga ctttgccaac accaatcaca caagcccttg atgatgtctc cctgtgactt 60 

ggtccaatta cattcactgg taatctgaaa ccttgtgaat atg cgc cgt cga tec 115 

Met Arg Arg Arg Ser 
1 5 

cgt gtg tec cgt ttg ctt ccc gec aca get ttg ctg gec tea act gca 163 
Arg Val Ser Arg Leu Leu Pro Ala Thr Ala Leu Leu Ala Ser Thr Ala 
10 15 20 

ctt ctt tta agt gca tgt acg caa ggg gta acg gac tec ccg gat atg 211 
Leu Leu Leu Ser Ala Cys Thr Gin Gly Val Thr Asp Ser Pro Asp Met 
25 30 35 

ggc aag gca act ccc get gtc tec ccc gca gca age aac ccg gat ggc 259 
Gly Lys Ala Thr Pro Ala Val Ser Pro Ala Ala Ser Asn Pro Asp Gly 
40 45 50 

caa gta att gag ttc ggc aac ate act gac atg gaa gtc act gat ggt 3 07 
Gin Val lie Glu Phe Gly Asn lie Thr Asp Met Glu Val Thr Asp Gly 
55 60 65 

gac ate etc ggt gta cgc ace gaa gac gca etc get att ggt aca gtc 355 
Asp lie Leu Gly Val Arg Thr Glu Asp Ala Leu Ala He Gly Thr Val 
70 75 80 85 

tec gac ttc gaa gcg ggt age cag gtg gaa ctg gac gtc gat aag caa 403 
Ser Asp Phe Glu Ala Gly Ser Gin Val Glu Leu Asp Val Asp Lys Gin 
90 95 100 

tgc ggc gac ctg ace gca ace ggc ggc act ttc gtg etc ccc tgc gee 451 
Cys Gly Asp Leu Thr Ala Thr Gly Gly Thr Phe Val Leu Pro Cys Ala 
105 110 115 

gat ggc gtt tat ttg att gat gee aag gac ccg gat ctg gat gag ttg 499 
Asp Gly Val Tyr Leu He Asp Ala Lys Asp Pro Asp Leu Asp Glu Leu 
120 125 130 

cgt gca act gac aag cca gtc acg gtg gca gee ttg ace age gat gat 547 
Arg Ala Thr Asp Lys Pro Val Thr Val Ala Ala Leu Thr Ser Asp Asp 
135 140 145 

cag ctt ctg gtg ggc aat ggt gaa gat gaa gaa etc ace ate tac cgc 595 
Gin Leu Leu Val Gly Asn Gly Glu Asp Glu Glu Leu Thr He Tyr Arg 
150 155 160 165 

gag ggc gaa gag cca gaa ace ttc ace gtc gcg ggt ccc aat acc cag 643 
Glu Gly Glu Glu Pro Glu Thr Phe Thr Val Ala Gly Pro Asn Thr Gin 
170 175 180 



etc ate gec gtt cct gtc att gat cgc cac gac gee gtt gtg cgc acc 
Leu He Ala Val Pro Val He Asp Arg His Asp Ala Val Val Arg Thr 



691 
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185 190 195 

tgg aac gaa aac acc acg att caa gat gtg gac tac ccc aac gac cgt 73 9 
Trp Asn Glu Asn Thr Thr lie Gin Asp Val Asp Tyr Pro Asn Asp Arg 
200 205 210 

gaa ggc gcg acc ctt cgc gtg gga etc ggc gtt ggt caa atg get ggt 787 
Glu Gly Ala Thr Leu Arg Val Gly Leu Gly Val Gly Gin Met Ala Gly 
215 220 225 

ggc gaa gac ggc ctg ctg gtg gtc tct gat gaa atg ggt ggc caa att 83 5 
Gly Glu Asp Gly Leu Leu Val Val Ser Asp Glu Met Gly Gly Gin lie 
230 235 240 245 

gec ate tac aac get gat gat gtc ate cga ctt caa aat gac cgc ccc 883 
Ala lie Tyr Asn Ala Asp Asp Val lie Arg Leu Gin Asn Asp Arg Pro 
250 255 260 

cac cga cga gga acc 898 
His Arg Arg Gly Thr 
265 



<210> 1138 
<211> 266 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1138 

Met Arg Arg Arg Ser Arg Val Ser Arg Leu Leu Pro Ala Thr Ala Leu 
15 10 15 

Leu Ala Ser Thr Ala Leu Leu Leu Ser Ala Cys Thr Gin Gly Val Thr 
20 25 30 

Asp Ser Pro Asp Met Gly Lys Ala Thr Pro Ala Val Ser Pro Ala Ala 
35 40 45 

Ser Asn Pro Asp Gly Gin Val lie Glu Phe Gly Asn lie Thr Asp Met 
50 55 60 

Glu Val Thr Asp Gly Asp lie Leu Gly Val Arg Thr Glu Asp Ala Leu 
65 70 75 80 

Ala lie, Gly Thr Val Ser Asp Phe Glu Ala Gly Ser Gin Val Glu Leu 
85 90 95 

Asp Val Asp Lys Gin Cys Gly Asp Leu Thr Ala Thr Gly Gly Thr Phe 
100 105 110 

Val Leu Pro Cys Ala Asp Gly Val Tyr Leu lie Asp Ala Lys Asp Pro 
115 120 125 

Asp Leu Asp Glu Leu Arg Ala Thr Asp Lys Pro Val Thr Val Ala Ala 
130 135 140 

Leu Thr Ser Asp Asp Gin Leu Leu Val Gly Asn Gly Glu Asp Glu Glu 
145 150 155 160 

Leu Thr lie Tyr Arg Glu Gly Glu Glu Pro Glu Thr Phe Thr Val Ala 
165 170 175 
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Gly Pro Asn Thr 
180 

Ala Val Val Arg 
195 

Tyr Pro Asn Asp 
210 

Gly Gin Met Ala 
225 

Met Gly Gly Gin 



Gin Asn Asp Arg 
260 



Gin Leu lie Ala 



Thr Trp Asn Glu 
200 

Arg Glu Gly Ala 
215 

Gly Gly Glu Asp 
230 

lie Ala lie Tyr 
245 

Pro His Arg Arg 



Val Pro Val lie 
185 

Asn Thr Thr lie 



Thr Leu Arg Val 
220 

Gly Leu Leu Val 
235 

Asn Ala Asp Asp 
250 

Gly Thr 
265 



Asp Arg His Asp 
190 

Gin Asp Val Asp 
205 

Gly Leu Gly Val 



Val Ser Asp Glu 
240 

Val lie Arg Leu 
255 



<210> 1139 
<211> 891 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (868) 

<223> RXA00347 

<400> 1139 

tcggccagca atccgcttgg tgtcctggat cgcgccgaca tcttaaggtg ccagggcttt 60 

aaagtgccag gggttctgtg ggatccgtac actggttccc atg act ttg act att 115 

Met Thr Leu Thr lie 
1 5 

gag gaa ate gec aag acc aaa aag ctt ttg gtt gtg tec gat ttt gat 163 
Glu Glu lie Ala Lys Thr Lys Lys Leu Leu Val Val Ser Asp Phe Asp 
10 15 20 

gga acc ate gca gga ttt age aag gac get tac aac gtt cct ate aac 211 
Gly Thr lie Ala Gly Phe Ser Lys Asp Ala Tyr Asn Val Pro lie Asn 
25 30 35 

cag aaa tec etc aag gcg gta aaa gac etc tec caa caa gca gac act 259 
Gin Lys Ser Leu Lys Ala Val Lys Asp Leu Ser Gin Gin Ala Asp Thr 
40 45 50 

gat gtt gtc att ttg teg gga cgt cac ctg gag gga ttg aag acg gtt 3 07 
Asp Val Val lie Leu Ser Gly Arg His Leu Glu Gly Leu Lys Thr Val 
55 60 65 

ctt gat ctt ggt cag tac gac ate acc atg gtg ggt tea cac ggt tct 355 
Leu Asp Leu Gly Gin Tyr Asp lie Thr Met Val Gly Ser His Gly Ser 
70 75 80 85 



gag gat tec tec cgc ccg cgt acc etc act cct gaa gag gta get cgc 
Glu Asp Ser Ser Arg Pro Arg Thr Leu Thr Pro Glu Glu Val Ala Arg 
90 95 100 



403 
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ctc gcc aag att gaa gca gat ctg gaa aag ate gtc gac ggc ate gaa 451 
Leu Ala Lys lie Glu Ala Asp Leu Glu Lys lie Val Asp Gly lie Glu 
105 110 115 

ggc gca ttc gtg gag ate aag cct ttc cac cgc gtg ctg cac ttc ate 499 
Gly Ala Phe Val Glu lie Lys Pro Phe His Arg Val Leu His Phe lie 
120 125 130 

cgt gtt tec gac aag gac aaa gtc caa gga ate etc gcc caa gca gca 547 
Arg Val Ser Asp Lys Asp Lys Val Gin Gly lie Leu Ala Gin Ala Ala 
135 140 145 

cac gta gac tct tec ggc ctg aag gtt act aac ggc aag age ate ate 595 
His Val Asp Ser Ser Gly Leu Lys Val Thr Asn Gly Lys Ser lie lie 
150 155 160 165 

gaa tac tec ate age tec ace ace aag ggc ace tgg ctg aag gaa tac 643 
Glu Tyr Ser lie Ser Ser Thr Thr Lys Gly Thr Trp Leu Lys Glu Tyr 
170 175 180 

gtt gac cgc acc gag ccc act ggt gtg att ttc etc ggc gat gac ace 691 
Val Asp Arg Thr Glu Pro Thr Gly Val lie Phe Leu Gly Asp Asp Thr 
185 190 195 

acc gat gag cac ggt ttc aaa get tta gaa aac gat gat cgt gcc eta 73 9 
Thr Asp Glu His Gly Phe Lys Ala Leu Glu Asn Asp Asp Arg Ala Leu 
200 205 210 

acc gtc aag gtt ggc gaa gga gac act gca gcc aaa acc cgc gtc gac 787 
Thr Val Lys Val Gly Glu Gly Asp Thr Ala Ala Lys Thr Arg Val Asp 
215 220 225 

gat gtt gat aat gtg gga att ttc eta gag aaa etc gcc tac cac cgc 835 
Asp Val Asp Asn Val Gly lie Phe Leu Glu Lys Leu Ala Tyr His Arg 
230 235 240 245 

atg cag tat gcg gaa age gtg cga ttg ggg att taagagagee taaacgcacg 888 
Met Gin Tyr Ala Glu Ser Val Arg Leu Gly lie 
250 255 

aaa 891 



<210> 1140 
<211> 256 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1140 

Met Thr Leu Thr lie Glu Glu lie Ala Lys Thr Lys Lys Leu Leu Val 
15 10 15 

Val Ser Asp Phe Asp Gly Thr lie Ala Gly Phe Ser Lys Asp Ala Tyr 
20 25 30 

Asn Val Pro lie Asn Gin Lys Ser Leu Lys Ala Val Lys Asp Leu Ser 
35 40 45 



Gin Gin Ala Asp Thr Asp Val Val lie Leu Ser Gly Arg His Leu Glu 
50 55 60 
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Gly Leu Lys Thr Val Leu Asp Leu Gly Gin Tyr Asp lie Thr Met Val 
65 70 75 80 

Gly Ser His Gly Ser Glu Asp Ser Ser Arg Pro Arg Thr Leu Thr Pro 
85 90 95 

Glu Glu Val Ala Arg Leu Ala Lys lie Glu Ala Asp Leu Glu Lys lie 
100 105 110 

Val Asp Gly lie Glu Gly Ala Phe Val Glu lie Lys Pro Phe His Arg 
115 120 125 

Val Leu His Phe lie Arg Val Ser Asp Lys Asp Lys Val Gin Gly lie 
130 135 140 

Leu Ala Gin Ala Ala His Val Asp Ser Ser Gly Leu Lys Val Thr Asn 
145 150 155 160 

Gly Lys Ser lie lie Glu Tyr Ser lie Ser Ser Thr Thr Lys Gly Thr 
165 170 175 

Trp Leu Lys Glu Tyr Val Asp Arg Thr Glu Pro Thr Gly Val lie Phe 
180 185 190 

Leu Gly Asp Asp Thr Thr Asp Glu His Gly Phe Lys Ala Leu Glu Asn 
195 200 205 

Asp Asp Arg Ala Leu Thr Val Lys Val Gly Glu Gly Asp Thr Ala Ala 
210 215 220 

Lys Thr Arg Val Asp Asp Val Asp Asn Val Gly lie Phe Leu Glu Lys 
225 230 235 240 

Leu Ala Tyr His Arg Met Gin Tyr Ala Glu Ser Val Arg Leu Gly lie 
245 250 255 



<210> 1141 
<211> 2556 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2533) 
<223> RXN01239 

<400> 1141 

gcacttgctg cgtaaatctt tttcccacgc cgggaatgcg tgaacactaa gatcgaggac 60 

gtaccgcacg attttgccta acttttaagg gtgtttcatc atg gca cgt cca att 115 

Met Ala Arg Pro lie 

1 ' 5 



tec gca acg tac agg ctt caa atg cga gga cct caa gca gat age gec 163 
Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro Gin Ala Asp Ser Ala 
10 15 20 
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ggg cgt tea ttt ggt ttt gcg cag gec aaa gec cag ctt ccc tat ctg 211 
Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala Gin Leu Pro Tyr Leu 
25 30 35 

aag aag eta ggc ate age cac ctg tac etc tec cct att ttt acg gee 259 
Lys Lys Leu Gly lie Ser His Leu Tyr Leu Ser Pro lie Phe Thr Ala 
40 45 50 

atg cca gat tec aat cat ggc tac gat gtc att gat ccc ace ace ate 3 07 
Met Pro Asp Ser Asn His Gly Tyr Asp Val lie Asp Pro Thr Thr lie 
55 60 65 

aat gaa gag etc ggt ggc atg gag ggt ctt cga gat ctt gec gca get 3 55 
Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg Asp Leu Ala Ala Ala 
70 75 80 85 

aca cac gag ttg ggc atg ggc ate ate att gat att gtt ccc aac cat 403 
Thr His Glu Leu Gly Met Gly lie lie lie Asp lie Val Pro Asn His 
90 95 100 

tta ggt gtt gee gtt cca cat ttg aat cct tgg tgg tgg gat gtt eta 451 
Leu Gly Val Ala Val Pro His Leu Asn Pro Trp Trp Trp Asp Val Leu 
105 110 115 

aaa aac ggc aaa gat tec get ttt gag ttc tat ttc gat att gac tgg 499 
Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr Phe Asp lie Asp Trp 
120 125 130 

cac gaa gac aac ggt tct ggt ggc aag ctg ggc atg ccg att ctg ggt 547 
His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly Met Pro lie Leu Gly 
135 140 145 

get gaa ggc gat gaa gac aag ctg gaa ttc gcg gag ctt gat gga gag 595 
Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala Glu Leu Asp Gly Glu 
150 155 160 165 

aaa gtg etc aaa tat ttt gac cac etc ttc cca ate gcg cct ggt ace 643 
Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro lie Ala Pro Gly Thr 
170 175 180 

gaa gaa ggg aca ccg caa gaa gtc tac aag cgc cag cat tac cgc ctg 691 
Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg Gin His Tyr Arg Leu 
185 190 195 

cag ttc tgg cgc gat ggc gtg ate aac ttc cgt cgc ttc ttt tec gtg 739 
Gin Phe Trp Arg Asp Gly Val lie Asn Phe Arg Arg Phe Phe Ser Val 
200 205 210 

aat acg ttg get ggc ate agg caa gaa gat ccc tta gtg ttt gaa cat 787 
Asn Thr Leu Ala Gly lie Arg Gin Glu Asp Pro Leu Val Phe Glu His 
215 220 225 

act cat cgt ctg ctg cgc gaa ttg gtg gcg gaa gac etc att gac ggc 835 
Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu Asp Leu lie Asp Gly 
230 235 240 245 

gtg cgc gtc gat cac ccc gac ggg ctt tec gat cct ttt gga tat ctg 883 
Val Arg Val Asp His Pro Asp Gly Leu Ser Asp Pro Phe Gly Tyr Leu 
250 255 260 

cac aga etc cgc gac etc att gga cct gac cgc tgg ctg ate ate gaa 931 
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His Arg Leu Arg Asp Leu lie Gly Pro Asp Arg Trp Leu lie lie Glu 
265 270 275 

aag ate ttg age gtt gat gaa cca etc gat ccc cgc ctg gee gtt gat 979 
Lys lie Leu Ser Val Asp Glu Pro Leu Asp Pro Arg Leu Ala Val Asp 
280 285 290 

ggc ace act ggc tac gac gee etc cgt gaa etc gac ggc gtg ttt ate 1027 
Gly Thr Thr Gly Tyr Asp Ala Leu Arg Glu Leu Asp Gly Val Phe lie 
295 300 305 

tec cga gaa tct gag gac aaa ttc tec atg ctg gcg ctg ace cac agt 1075 
Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu Ala Leu Thr His Ser 
310 315 320 325 

gga tec ace tgg gat gaa cgc gee etc aaa tec acg gag gaa age etc 1123 
Gly Ser Thr Trp Asp Glu Arg Ala Leu Lys Ser Thr Glu Glu Ser Leu 
330 335 340 

aaa cga gtc gtc gee caa caa gaa etc gca gee gaa ate tta agg etc 1171 
Lys Arg Val Val Ala Gin Gin Glu Leu Ala Ala Glu lie Leu Arg Leu 
345 350 355 

gec cgc gee atg cgc cgc gat aac ttc tec ace gca ggc ace aac gtc 1219 
Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr Ala Gly Thr Asn Val 
360 365 370 

ace gaa gac aaa ctt age gaa ace ate ate gaa tta gtc gee gee atg 1267 
Thr Glu Asp Lys Leu Ser Glu Thr lie lie Glu Leu Val Ala Ala Met 
375 380 385 

ccc gtc tac cgc gee gac tac ate tec etc tea cgc ace ace gee ace 1315 
Pro Val Tyr Arg Ala Asp Tyr lie Ser Leu Ser Arg Thr Thr Ala Thr 
390 395 400 405 

gtc ate gcg gag atg tec aaa cgc ttc ccc tec egg cgt gac gca etc 1363 
Val lie Ala Glu Met Ser Lys Arg Phe Pro Ser Arg Arg Asp Ala Leu 
410 415 420 

gac etc ate gcg gee gec eta ctt ggc aat ggc gag gee aaa ate cgc 1411 
Asp Leu lie Ala Ala Ala Leu Leu Gly Asn Gly Glu Ala Lys lie Arg 
425 430 435 

ttc get caa gtc tgc ggc gee gtc atg get aaa ggt gtg gaa gac ace 1459 
Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys Gly Val Glu Asp Thr 
440 445 450 

ace ttc tac cgc gca tct agg etc gtt gca ttg caa gaa gtc ggt ggc 1507 
Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu Gin Glu Val Gly Gly 
455 460 465 

gcg ccg ggg aga ttc ggc gtc tec get gca gaa ttc cac ttg ctg cag 1555 
Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu Phe His Leu Leu Gin 
470 475 480 485 

gaa gaa cgc age ctg ctg tgg cca cgc ace atg ace ace ttg tec acg 1603 
Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met Thr Thr Leu Ser Thr 
490 495 500 

cat gac ace aaa cgt ggc gaa gat ace cgc gee cgc ate ate tec ctg 1651 
His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala Arg lie lie Ser Leu 
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505 510 515 

tct gaa gtc ccc gat atg tac tec gag ctg gtc aat cgt gtt ttc gcg 1699 
Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val Asn Arg Val Phe Ala 
520 525 530 

gtg etc ccc gcg cca gac ggc gca acg ggc agt ttc etc eta caa aac 1747 
Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser Phe Leu Leu Gin Asn 
535 540 545 

ctg ctg ggc gta tgg ccc gec gac ggc gtg ate ace gat gcg ctg cgc 1795 
Leu Leu Gly Val Trp Pro Ala Asp Gly Val lie Thr Asp Ala Leu Arg 
550 555 560 565 

gat cga ttc agg gaa tac gec eta aaa get ate cgc gaa gca tec aca 1843 
Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie Arg Glu Ala Ser Thr 
570 575 580 

aaa acc acg tgg gtg gac ccc aac gag tec ttc gag get gcg gtc tgc 1891 
Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe Glu Ala Ala Val Cys 
585 590 595 

gat tgg gtg gaa gcg ctt ttc gac gga ccc tec acc tea eta ate acc 193 9 
Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser Thr Ser Leu lie Thr 
600 605 610 

gaa ttt gtc tec cac ate aac cgt ggc tct gtg caa ate tec tta ggc 1987 
Glu Phe Val Ser His lie Asn Arg Gly Ser Val Gin lie Ser Leu Gly 
615 620 625 

agg aaa ctg ctg caa atg gtg ggc get gga ate ccc gac act tac caa 2 03 5 
Arg Lys Leu Leu Gin Met Val Gly Ala Gly lie Pro Asp Thr Tyr Gin 
630 635 640 645 

gga act gag ttt tta gaa gac tec ctg gta gat ccc gat aac cga cgc 2083 
Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp Pro Asp Asn Arg Arg 
650 655 660 

ttt gtt gat tac acc gee aga gaa caa gtc ctg gag cgc ctg caa acc 2131 
Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu Glu Arg Leu Gin Thr 
665 670 675 

tgg get tgg acg cag gtt aat teg gta gaa gac ttg gtg gat aac gee 2179 
Trp Ala Trp Thr Gin Val Asn Ser Val Glu Asp Leu Val Asp Asn Ala 
680 685 690 

gac ate gee aaa atg gec gtg gtc cat aaa tec etc gag ttg cgt get 2227 
Asp lie Ala Lys Met Ala Val Val His Lys Ser Leu Glu Leu Arg Ala 
695 700 705 

gaa ttt cgt gca age ttt gtt ggt gga gat cat cag gca gta ttt ggc 2275 
Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His Gin Ala Val Phe Gly 
710 715 720 725 

gaa ggt cgc gca gaa tec cac ate atg ggc ate gec cgc ggt aca gac 2323 
Glu Gly Arg Ala Glu Ser His lie Met Gly lie Ala Arg Gly Thr Asp 
730 735 740 



cga aac cac etc aac ate att get ctt get acc cgt cga cca ctg ate 
Arg Asn His Leu Asn lie lie Ala Leu Ala Thr Arg Arg Pro Leu lie 
745 750 755 



2371 
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ttg gaa gac cgt ggc gga tgg tat gac acc acc gtc acg ctt cct ggt 2419 
Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr Val Thr Leu Pro Gly 
760 765 770 

gga caa tgg gaa gac agg etc acc ggg caa cgc ttc agt ggt gtt gtc 2467 
Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg Phe Ser Gly Val Val 
775 780 785 

cca gec acc gat ttg ttc tea cat eta ccc gta tct ttg ttg gtt tta 2515 
Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val Ser Leu Leu Val Leu 
790 795 800 805 

gta ccc gat agt gag ttt tgatccctgc acaggaaagt tag 2556 
Val Pro Asp Ser Glu Phe 
810 



<210> 1142 
<211> 811 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1142 

Met Ala Arg Pro lie Ser Ala Thr ' 
1 5 



Tyr Arg Leu Gin Met Arg Gly Pro 
10 15 



Gin Ala Asp Ser Ala Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala 
20 25 30 

Gin Leu Pro Tyr Leu Lys Lys Leu Gly lie Ser His Leu Tyr Leu Ser 
35 40 45 

Pro lie Phe Thr Ala Met Pro Asp Ser Asn His Gly Tyr Asp Val lie 
50 55 60 

Asp Pro Thr Thr lie Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg 
65 70 75 80 

Asp Leu Ala Ala Ala Thr His Glu Leu Gly Met Gly He He He Asp 
85 90 95 

He Val Pro Asn His Leu Gly Val Ala Val Pro His Leu Asn Pro Trp 
100 105 110 

Trp Trp Asp Val Leu Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr 
115 120 125 

Phe Asp He Asp Trp His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly 
130 135 140 

Met Pro He Leu Gly Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala 
145 150 155 160 

Glu Leu Asp Gly Glu Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro 
165 170 175 

He Ala Pro Gly Thr Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg 
180 185 190 



Gin His Tyr Arg Leu Gin Phe Trp Arg Asp Gly Val He Asn Phe Arg 
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195 200 205 

Arg Phe Phe Ser Val Asn Thr Leu Ala Gly lie Arg Gin Glu Asp Pro 
210 215 220 

Leu Val Phe Glu His Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu 
225 230 235 240 

Asp Leu lie Asp Gly Val Arg Val Asp His Pro Asp Gly Leu Ser Asp 
245 250 255 

Pro Phe Gly Tyr Leu His Arg Leu Arg Asp Leu lie Gly Pro Asp Arg 
260 265 270 

Trp Leu lie lie Glu Lys lie Leu Ser Val Asp Glu Pro Leu Asp Pro 
275 280 285 

Arg Leu Ala Val Asp Gly Thr Thr Gly Tyr Asp Ala Leu Arg Glu Leu 
290 295 300 

Asp Gly Val Phe lie Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu 
305 310 315 320 

Ala Leu Thr His Ser Gly Ser Thr Trp Asp Glu Arg Ala Leu Lys Ser 
325 330 335 

Thr Glu Glu Ser Leu Lys Arg Val Val Ala Gin Gin Glu Leu Ala Ala 
340 345 350 

Glu lie Leu Arg Leu Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr 
355 360 365 

Ala Gly Thr Asn Val Thr Glu Asp Lys Leu Ser Glu Thr He He Glu 
370 375 380 

Leu Val Ala Ala Met Pro Val Tyr Arg Ala Asp Tyr He Ser Leu Ser 
385 390 395 400 

Arg Thr Thr Ala Thr Val He Ala Glu Met Ser Lys Arg Phe Pro Ser 
405 410 415 

Arg Arg Asp Ala Leu Asp Leu He Ala Ala Ala Leu Leu Gly Asn Gly 
420 425 430 

Glu Ala Lys He Arg Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys 
435 440 445 

Gly Val Glu Asp Thr Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu 
450 455 460 

Gin Glu Val Gly Gly Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu 
465 470 475 480 

Phe His Leu Leu Gin Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met 
485 490 495 

Thr Thr Leu Ser Thr His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala 
500 505 510 

Arg He He Ser Leu Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val 
515 520 525 
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Asn Arg Val Phe Ala Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser 
530 535 540 

Phe Leu Leu Gin Asn Leu Leu Gly Val Trp Pro Ala Asp Gly Val lie 
545 550 555 560 

Thr Asp Ala Leu Arg Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie 
565 570 575 

Arg Glu Ala Ser Thr Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe 
580 585 590 

Glu Ala Ala Val Cys Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser 
595 600 605 

Thr Ser Leu lie Thr Glu Phe Val Ser His lie Asn Arg Gly Ser Val 
610 615 620 

Gin lie Ser Leu Gly Arg Lys Leu Leu Gin Met Val Gly Ala Gly lie 
625 630 635 640 

Pro Asp Thr Tyr Gin Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp 
645 650 655 

Pro Asp Asn Arg Arg Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu 
660 665 670 

Glu Arg Leu Gin Thr Trp Ala Trp Thr Gin Val Asn Ser Val Glu Asp 
675 680 685 

Leu Val Asp Asn Ala Asp lie Ala Lys Met Ala Val Val His Lys Ser 
690 695 700 

Leu Glu Leu Arg Ala Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His 
705 710 715 720 

Gin Ala Val Phe Gly Glu Gly Arg Ala Glu Ser His lie Met Gly lie 
725 730 735 

Ala Arg Gly Thr Asp Arg Asn His Leu Asn lie lie Ala Leu Ala Thr 
740 745 750 

Arg Arg Pro Leu lie Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr 
755 760 765 

Val Thr Leu Pro Gly Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg 
770 775 780 

Phe Ser Gly Val Val Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val 
785 790 795 800 

Ser Leu Leu Val Leu Val Pro Asp Ser Glu Phe 
805 810 



<210> 1143 
<211> 2556 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (2533) 

<223> FRXA01239 

<400> 1143 

gcacttgctg cgtaaatctt tttcccacgc cgggaatgcg tgaacactaa gatcgaggac 60 

gtaccgcacg attttgccta acttttaagg gtgtttcatc atg gca cgt cca att 115 

Met Ala Arg Pro lie 
1 5 

tec gca acg tac agg ctt caa atg cga gga cct caa gca gat age gec 163 
Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro Gin Ala Asp Ser Ala 
10 15 20 

ggg cgt tea ttt ggt ttt gcg cag gee aaa gee cag ctt ccc tat ctg 211 
Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala Gin Leu Pro Tyr Leu 
25 30 35 

aag aag eta ggc ate age cac ctg tac etc tec cct att ttt acg gee 259 
Lys Lys Leu Gly lie Ser His Leu Tyr Leu Ser Pro lie Phe Thr Ala 
40 45 50 

atg cca gat tec aat cat ggc tac gat gtc att gat ccc ace acc ate 3 07 
Met Pro Asp Ser Asn His Gly Tyr Asp Val lie Asp Pro Thr Thr lie 
55 60 65 

aat gaa gag etc ggt ggc atg gag ggt ctt cga gat ctt gec gca get 3 55 
Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg Asp Leu Ala Ala Ala 
70 75 80 85 

aca cac gag ttg ggc atg ggc ate ate att gat att gtt ccc aac cat 403 
Thr His Glu Leu Gly Met Gly lie lie lie Asp lie Val Pro Asn His 
90 95 100 

tta ggt gtt gee gtt cca cat ttg aat cct tgg tgg tgg gat gtt eta 451 
Leu Gly Val Ala Val Pro His Leu Asn Pro Trp Trp Trp Asp Val Leu 
105 110 115 

aaa aac ggc aaa gat tec get ttt gag ttc tat ttc gat att gac tgg 499 
Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr Phe Asp lie Asp Trp 
120 125 130 

cac gaa gac aac ggt tct ggt ggc aag ctg ggc atg ccg att ctg ggt 547 
His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly Met Pro lie Leu Gly 
135 140 145 

get gaa ggc gat gaa gac aag ctg gaa ttc gcg gag ctt gat gga gag 595 
Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala Glu Leu Asp Gly Glu 
150 155 160 165 

aaa gtg etc aaa tat ttt gac cac etc ttc cca ate gcg cct ggt acc 643 
Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro lie Ala Pro Gly Thr 
170 175 180 

gaa gaa ggg aca ccg caa gaa gtc tac aag cgc cag cat tac cgc ctg 691 
Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg Gin His Tyr Arg Leu 
185 190 195 



cag ttc tgg cgc gat ggc gtg ate aac ttc cgt cgc ttc ttt tec gtg 



739 
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Gln Phe Trp Arg Asp Gly Val lie Asn Phe Arg Arg Phe Phe Ser Val 
200 205 210 

aat acg ttg get ggc ate agg caa gaa gat ccc tta gtg ttt gaa cat 787 
Asn Thr Leu Ala Gly lie Arg Gin Glu Asp Pro Leu Val Phe Glu His 
215 220 225 

act cat cgt ctg ctg cgc gaa ttg gtg gcg gaa gac etc att gac ggc 835 
Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu Asp Leu lie Asp Gly 
230 235 240 245 

gtg cgc gtc gat cac ccc gac ggg ctt tec gat cct ttt gga tat ctg 883 
Val Arg Val Asp His Pro Asp Gly Leu Ser Asp Pro Phe Gly Tyr Leu 
250 255 260 

cac aga etc cgc gac etc att gga cct gac cgc tgg ctg ate ate gaa 931 
His Arg Leu Arg Asp Leu lie Gly Pro Asp Arg Trp Leu lie lie Glu 
265 270 275 

aag ate ttg age gtt gat gaa cca etc gat ccc cgc ctg gee gtt gat 979 
Lys lie Leu Ser Val Asp Glu Pro Leu Asp Pro Arg Leu Ala Val Asp 
280 285 290 

ggc ace act ggc tac gac gec etc cgt gaa etc gac ggc gtg ttt ate 1027 
Gly Thr Thr Gly Tyr Asp Ala Leu Arg Glu Leu Asp Gly Val Phe lie 
295 300 305 

tec cga gaa tct gag gac aaa ttc tec atg ctg gcg ctg ace cac agt 1075 
Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu Ala Leu Thr His Ser 
310 315 320 325 

gga tec ace tgg gat gaa cgc gee etc aaa tec acg gag gaa age etc 1123 
Gly Ser Thr Trp Asp Glu Arg Ala Leu Lys Ser Thr Glu Glu Ser Leu 
330 335 340 

aaa cga gtc gtc gee caa caa gaa etc gca gee gaa ate tta agg etc 1171 
Lys Arg Val Val Ala Gin Gin Glu Leu Ala Ala Glu lie Leu Arg Leu 
345 350 355 

gee cgc gee atg cgc cgc gat aac ttc tec ace gca ggc ace aac gtc 1219 
Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr Ala Gly Thr Asn Val 
360 365 370 

acc gaa gac aaa ctt age gaa acc ate ate gaa tta gtc gee gee atg 12 67 
Thr Glu Asp Lys Leu Ser Glu Thr lie lie Glu Leu Val Ala Ala Met 
375 380 385 

ccc gtc tac cgc gee gac tac ate tec etc tea cgc acc acc gec acc 1315 
Pro Val Tyr Arg Ala Asp Tyr lie Ser Leu Ser Arg Thr Thr Ala Thr 
390 395 400 405 

gtc ate gcg gag atg tec aaa cgc ttc ccc tec egg cgt gac gca etc 13 63 
Val lie Ala Glu Met Ser Lys Arg Phe Pro Ser Arg Arg Asp Ala Leu 
410 415 420 

gac etc ate gcg gee gee eta ctt ggc aat ggc gag gee aaa ate cgc 1411 
Asp Leu lie Ala Ala Ala Leu Leu Gly Asn Gly Glu Ala Lys lie Arg 
425 430 435 

ttc get caa gtc tgc ggc gee gtc atg get aaa ggt gtg gaa gac acc 1459 
Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys Gly Val Glu Asp Thr 
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440 445 450 

acc ttc tac cgc gca tct agg etc gtt gca ttg caa gaa gtc ggt ggc 1507 
Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu Gin Glu Val Gly Gly 
455 460 465 

gcg ccg ggg aga ttc ggc gtc tec get gca gaa ttc cac ttg ctg cag 1555 
Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu Phe His Leu Leu Gin 
470 475 480 485 

gaa gaa cgc age ctg ctg tgg cca cgc acc atg acc acc ttg tec acg 1603 
Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met Thr Thr Leu Ser Thr 
490 495 500 

cat gac acc aaa cgt ggc gaa gat acc cgc gee cgc ate ate tec ctg 1651 
His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala Arg lie lie Ser Leu 
505 510 515 

tct gaa gtc ccc gat atg tac tec gag ctg gtc aat cgt gtt ttc gcg 1699 
Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val Asn Arg Val Phe Ala 
520 525 530 

gtg etc ccc gcg cca gac ggc gca acg ggc agt ttc etc eta caa aac 1747 
Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser Phe Leu Leu Gin Asn 
535 540 545 

ctg ctg ggc gta tgg ccc gee gac ggc gtg ate acc gat gcg ctg cgc 1795 
Leu Leu Gly Val Trp Pro Ala Asp Gly Val lie Thr Asp Ala Leu Arg 
550 555 560 565 

gat cga ttc agg gaa tac gee eta aaa get ate cgc gaa gca tec aca 1843 
Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie Arg Glu Ala Ser Thr 
570 575 580 

aaa acc acg tgg gtg gac ccc aac gag tec ttc gag get gcg gtc tgc 1891 
Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe Glu Ala Ala Val Cys 
585 590 595 

gat tgg gtg gaa gcg ctt ttc gac gga ccc tec acc tea eta ate acc 1939 
Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser Thr Ser Leu lie Thr 
600 605 610 

gaa ttt gtc tec cac ate aac cgt ggc tct gtg caa ate tec tta ggc 1987 
Glu Phe Val Ser His lie Asn Arg Gly Ser Val Gin lie Ser Leu Gly 
615 620 625 

agg aaa ctg ctg caa atg gtg ggc get gga ate ccc gac act tac caa 2035 
Arg Lys Leu Leu Gin Met Val Gly Ala Gly lie Pro Asp Thr Tyr Gin 
630 635 640 645 

gga act gag ttt tta gaa gac tec ctg gta gat ccc gat aac cga cgc 2083 
Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp Pro Asp Asn Arg Arg 
650 655 660 

ttt gtt gat tac acc gee aga gaa caa gtc ctg gag cgc ctg caa acc 2131 
Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu Glu Arg Leu Gin Thr 
665 670 675 

tgg gat tgg acg cag gtt aat teg gta gaa gac ttg gtg gat aac gee 2179 
Trp Asp Trp Thr Gin Val Asn Ser Val Glu Asp Leu Val Asp Asn Ala 
680 685 690 
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gac ate gee aaa atg gec gtg gtc cat aaa tec etc gag ttg cgt get 2227 
Asp lie Ala Lys Met Ala Val Val His Lys Ser Leu Glu Leu Arg Ala 
695 700 705 

gaa ttt cgt gca age ttt gtt ggt gga gat cat cag gca gta ttt ggc 2275 
Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His Gin Ala Val Phe Gly 
710 715 720 725 

gaa ggt cgc gca gaa tec cac ate atg ggc ate gec cgc ggt aca gac 2323 
Glu Gly Arg Ala Glu Ser His He Met Gly He Ala Arg Gly Thr Asp 
730 735 740 

cga aac cac etc aac ate att get ctt get ace cgt cga cca ctg ate 2371 
Arg Asn His Leu Asn He He Ala Leu Ala Thr Arg Arg Pro Leu He 
745 750 755 

ttg gaa gac cgt ggc gga tgg tat gac acc ace gtc acg ctt cct ggt 2419 
Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr Val Thr Leu Pro Gly 
760 765 770 

gga caa tgg gaa gac agg etc acc ggg caa cgc ttc agt ggt gtt gtc 2467 
Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg Phe Ser Gly Val Val 
775 780 785 

cca gee acc gat ttg ttc tea cat eta ccc gta tct ttg ttg gtt tta 2515 
Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val Ser Leu Leu Val Leu 
790 795 800 805 

gta ccc gat agt gag ttt tgatccctgc acaggaaagt tag 2556 
Val Pro Asp Ser Glu Phe 
810 



<210> 1144 
<211> 811 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1144 

Met Ala Arg Pro He Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro 
15 10 15 

Gin Ala Asp Ser Ala Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala 
20 25 30 

Gin Leu Pro Tyr Leu Lys Lys Leu Gly He Ser His Leu Tyr Leu Ser 
35 40 45 

Pro He Phe Thr Ala Met Pro Asp Ser Asn His Gly Tyr Asp Val He 
50 55 60 

Asp Pro Thr Thr He Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg 
65 70 75 80 

Asp Leu Ala Ala Ala Thr His Glu Leu Gly Met Gly He He He Asp 
85 90 95 

He Val Pro Asn His Leu Gly Val Ala Val Pro His Leu Asn Pro Trp 
100 105 110 
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Trp Trp Asp Val 
115 

Phe Asp lie Asp 
130 

Met Pro lie Leu 
145 

Glu Leu Asp Gly 



lie Ala Pro Gly 
180 

Gin His Tyr Arg 
195 

Arg Phe Phe Ser 
210 

Leu Val Phe Glu 
225 

Asp Leu lie Asp 



Pro Phe Gly Tyr 
260 

Trp Leu lie lie 
275 

Arg Leu Ala Val 
290 

Asp Gly Val Phe 
305 

Ala Leu Thr His 



Thr Glu Glu Ser 
340 

Glu lie Leu Arg 
355 

Ala Gly Thr Asn 
370 

Leu Val Ala Ala 
385 

Arg Thr Thr Ala 



Arg Arg Asp Ala 
420 



Leu Lys Asn Gly 
120 

Trp His Glu Asp 
135 

Gly Ala Glu Gly 
150 

Glu Lys Val Leu 
165 

Thr Glu Glu Gly 



Leu Gin Phe Trp 
200 

Val Asn Thr Leu 
215 

His Thr His Arg 
230 

Gly Val Arg Val 
245 

Leu His Arg Leu 



Glu Lys lie Leu 
280 

Asp Gly Thr Thr 
295 

lie Ser Arg Glu 
310 

Ser Gly Ser Thr 
325 

Leu Lys Arg Val 



Leu Ala Arg Ala 
360 

Val Thr Glu Asp 
375 

Met Pro Val Tyr 
390 

Thr Val He Ala 
405 

Leu Asp Leu He 



Lys Asp Ser Ala 



Asn Gly Ser Gly 
140 

Asp Glu Asp Lys 
155 

Lys Tyr Phe Asp 
170 

Thr Pro Gin Glu 
185 

Arg Asp Gly Val 



Ala Gly He Arg 
220 

Leu Leu Arg Glu 
235 

Asp His Pro Asp 
250 

Arg Asp Leu He 
265 

Ser Val Asp Glu 



Gly Tyr Asp Ala 
300 

Ser Glu Asp Lys 
315 

Trp Asp Glu Arg 
330 

Val Ala Gin Gin 
345 

Met Arg Arg Asp 



Lys Leu Ser Glu 
380 

Arg Ala Asp Tyr 
395 

Glu Met Ser Lys 
410 

Ala Ala Ala Leu 
425 



Phe Glu Phe Tyr 
125 

Gly Lys Leu Gly 



Leu Glu Phe Ala 
160 

His Leu Phe Pro 
175 

Val Tyr Lys Arg 
190 

He Asn Phe Arg 
205 

Gin Glu Asp Pro 



Leu Val Ala Glu 
240 

Gly Leu Ser Asp 
255 

Gly Pro Asp Arg 
270 

Pro Leu Asp Pro 
285 

Leu Arg Glu Leu 



Phe Ser Met Leu 
320 

Ala Leu Lys Ser 
335 

Glu Leu Ala Ala 
350 

Asn Phe Ser Thr 
365 

Thr He He Glu 



He Ser Leu Ser 
400 

Arg Phe Pro Ser 
415 

Leu Gly Asn Gly 
430 



Glu Ala Lys He Arg Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys 
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435 



440 



445 



Gly Val Glu Asp Thr Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu 
450 455 460 

Gin Glu Val Gly Gly Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu 
465 470 475 480 

Phe His Leu Leu Gin Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met 
485 490 495 

Thr Thr Leu Ser Thr His Asp. Thr Lys Arg Gly Glu Asp Thr Arg Ala 
500 505 510 

Arg lie lie Ser Leu Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val 
515 520 525 

Asn Arg Val Phe Ala Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser 
530 535 540 

Phe Leu Leu Gin Asn Leu Leu Gly Val Trp Pro Ala Asp Gly Val lie 
545 550 555 560 

Thr Asp Ala Leu Arg Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie 
565 570 575 

Arg Glu Ala Ser Thr Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe 
580 585 590 

Glu Ala Ala Val Cys Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser 
595 600 605 

Thr Ser Leu lie Thr Glu Phe Val Ser His lie Asn Arg Gly Ser Val 
610 615 620 

Gin lie Ser Leu Gly Arg Lys Leu Leu Gin Met Val Gly Ala Gly lie 
625 630 635 640 

Pro Asp Thr Tyr Gin Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp 
645 650 655 

Pro Asp Asn Arg Arg Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu 
660 665 670 

Glu Arg Leu Gin Thr Trp Asp Trp Thr Gin Val Asn Ser Val Glu Asp 
675 680 685 

Leu Val Asp Asn Ala Asp lie Ala Lys Met Ala Val Val His Lys Ser 
690 695 700 

Leu Glu Leu Arg Ala Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His 
705 710 715 720 

Gin Ala Val Phe Gly Glu Gly Arg Ala Glu Ser His lie Met Gly lie 
725 730 735 

Ala Arg Gly Thr Asp Arg Asn His Leu Asn lie lie Ala Leu Ala Thr 



740 



745 



750 



Arg Arg Pro Leu lie Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr 
755 760 765 
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Val Thr Leu Pro Gly Gly Gin Trp 
770 775 

Phe Ser Gly Val Val Pro Ala Thr 
785 790 

Ser Leu Leu Val Leu Val Pro Asp 
805 



Glu Asp Arg Leu Thr Gly Gin Arg 
780 

Asp Leu Phe Ser His Leu Pro Val 
795 800 

Ser Glu Phe 
810 



<210> 1145 

<211> 1953 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1930) 

<223> RXA02645 

<400> 1145 

gatacagctc cttgatggag tgaataaatt cgcgagcctg ctcctgatct tgcacacgcg 60 

tgatataggt cagaaatcgc gagcgcttga tctctagttc atg etc aaa gac ttg 115 

Met Leu Lys Asp Leu 
1 5 

acc ggc ctg agg gag ttg gta ttg cgt gag atg tgc cat age ate tea 163 
Thr Gly Leu Arg Glu Leu Val Leu Arg Glu Met Cys His Ser lie Ser 
10 15 20 

cat ctt age teg cca acc ggc age att ttc act age ctg gtg gec atg 211 
His Leu Ser Ser Pro Thr Gly Ser lie Phe Thr Ser Leu Val Ala Met 
25 30 35 

ttg acc teg caa age ttt tea gtg tgg get cca ctt ccc cac gat gta 259 
Leu Thr Ser Gin Ser Phe Ser Val Trp Ala Pro Leu Pro His Asp Val 
40 45 50 

cat ctg ate etc aac ggc gaa acc etc ccc atg cac aaa acg gag ggc 307 
His Leu lie Leu Asn Gly Glu Thr Leu Pro Met His Lys Thr Glu Gly 
55 60 65 

age tgg tgg cgc gee gag ate gcg ccc aag gee ggc gat cgt tac ggt 355 
Ser Trp Trp Arg Ala Glu lie Ala Pro Lys Ala Gly Asp Arg Tyr Gly 
70 75 80 85 

ttt teg ctt ttc gac ggc tec tec tgg tea aaa acc etc ccc gat ccc 403 
Phe Ser Leu Phe Asp Gly Ser Ser Trp Ser Lys Thr Leu Pro Asp Pro 
90 95 100 

cgc tec aca tct caa cca gac ggg gtt cat ggt tta agt gaa gtc tec 451 
Arg Ser Thr Ser Gin Pro Asp Gly Val His Gly Leu Ser Glu Val Ser 
105 110 115 

gat gat tec tat ctg tgg ggt gac cag cag tgg act ggc cga att etc 499 
Asp Asp Ser Tyr Leu Trp Gly Asp Gin Gin Trp Thr Gly Arg lie Leu 
120 125 130 



cct ggc teg gtg tta tat gag ctg cat gtg ggc acc ttt agt gaa gat 



547 
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Pro Gly Ser Val Leu Tyr Glu Leu His Val Gly Thr Phe Ser Glu Asp 
135 140 145 

gga acg ttt gag gga gtc gtc gac aag ctt cct tat ctg cgc gac etc 595 
Gly Thr Phe Glu Gly Val Val Asp Lys Leu Pro Tyr Leu Arg Asp Leu 
150 155 160 165 

ggc gtg acc gec ate gaa ctt tta ccc gtg cag ccc ttt ggc ggc aac 643 
Gly Val Thr Ala lie Glu Leu Leu Pro Val Gin Pro Phe Gly Gly Asn 
170 175 180 

cgc aat tgg ggc tac gac ggg gtg ctg tgg cac gec gtc cat gca ggc 6 91 
Arg Asn Trp Gly Tyr Asp Gly Val Leu Trp His Ala Val His Ala Gly 
185 190 195 

tac ggc ggt ccg gcg ggc ttg aaa aag ctt ate gac gec tec cac cag 739 
Tyr Gly Gly Pro Ala Gly Leu Lys Lys Leu lie Asp Ala Ser His Gin 
200 205 210 

gee ggc ate gec gtc tac tta gac gtc gtg tac aac cac ttc ggc ccc 787 
Ala Gly lie Ala Val Tyr Leu Asp Val Val Tyr Asn His Phe Gly Pro 
215 220 225 

gac ggc aac tac aac ggg caa ttt ggc ccc tac acc tct ggc ggc age 835 
Asp Gly Asn Tyr Asn Gly Gin Phe Gly Pro Tyr Thr Ser Gly Gly Ser 
230 235 240 245 

acc ggc tgg ggc gac gtg gtc aac ate aac ggc cat gat tea gat gaa 883 
Thr Gly Trp Gly Asp Val Val Asn lie Asn Gly His Asp Ser Asp Glu 
250 255 260 

gtc cgc aat tat att etc gac gee gca cgc cag tgg ttc gaa gat ttt 931 
Val Arg Asn Tyr lie Leu Asp Ala Ala Arg Gin Trp Phe Glu Asp Phe 
265 270 275 

cac gtt gat ggg etc cgc etc gat gcg gtg cat tct etc gat gat cgc 979 
His Val Asp Gly Leu Arg Leu Asp Ala Val His Ser Leu Asp Asp Arg 
280 285 290 

ggc gee tat tec eta ctt gcg cag ctg acc atg gtg gee gag gat gtc 1027 
Gly Ala Tyr Ser Leu Leu Ala Gin Leu Thr Met Val Ala Glu Asp Val 
295 300 305 

tec gca caa aca ggc ate cca cgc tea ttg att gca gaa tct gaa etc 1075 
Ser Ala Gin Thr Gly lie Pro Arg Ser Leu lie Ala Glu Ser Glu Leu 
310 315 320 325 

aat gac ccc aag ttc gtt acc tec cgc gag gee ggc ggt ttt ggc ctg 1123 
Asn Asp Pro Lys Phe Val Thr Ser Arg Glu Ala Gly Gly Phe Gly Leu 
330 335 340 

gat gca cag tgg gtt gac gat ate cac cac gee etc cat gee etc gtt 1171 
Asp Ala Gin Trp Val Asp Asp lie His His Ala Leu His Ala Leu Val 
345 350 355 

tct ggc gaa cgc aat ggt tat tac age gat ttc gga tct gtc gac aca 1219 
Ser Gly Glu Arg Asn Gly Tyr Tyr Ser Asp Phe Gly Ser Val Asp Thr 
360 365 370 

tta gee aaa acc ctg cgt gaa gta ttt gaa cac acc gga aac tac tec 1267 
Leu Ala Lys Thr Leu Arg Glu Val Phe Glu His Thr Gly Asn Tyr Ser 
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375 380 385 

acg tac cgc gga cgc aac cac ggc cgc cct gtg cac ccc gat ate acc 1315 
Thr Tyr Arg Gly Arg Asn His Gly Arg Pro Val His Pro Asp lie Thr 
390 395 400 405 

cct gec teg cgc ttt gtc acc tac acc acc acc cat gat cag acc ggc 13 63 
Pro Ala Ser Arg Phe Val Thr Tyr Thr Thr Thr His Asp Gin Thr Gly 
410 415 420 

aac cgc gca ate ggc gac cgt cct tec acg act etc acc ccg gaa cag 1411 
Asn Arg Ala lie Gly Asp Arg Pro Ser Thr Thr Leu Thr Pro Glu Gin 
425 430 435 

cag gtg ttg aag gca gec att ate tac age teg ccg tat acc ccg atg 1459 
Gin Val Leu Lys Ala Ala lie lie Tyr Ser Ser Pro Tyr Thr Pro Met 
440 445 450 

ttg ttt atg ggt gaa gaa ttc gga gec acc acc cca ttc gee ttc ttt 1507 
Leu Phe Met Gly Glu Glu Phe Gly Ala Thr Thr Pro Phe Ala Phe Phe 
455 460 465 

tgc tec cac acc gac ccc gag etc aac egg eta acc tec gag ggc cgc 1555 
Cys Ser His Thr Asp Pro Glu Leu Asn Arg Leu Thr Ser Glu Gly Arg 
470 475 480 485 

aaa egg gaa ttc gca cgc ctt ggc tgg aac gee gac gac ate ccc tec 1603 
Lys Arg Glu Phe Ala Arg Leu Gly Trp Asn Ala Asp Asp lie Pro Ser 
490 495 500 

ccc gag ctg gaa tec acc ttc acc tec tec aaa etc gat tgg gag ttc 1651 
Pro Glu Leu Glu Ser Thr Phe Thr Ser Ser Lys Leu Asp Trp Glu Phe 
505 510 515 

act gcg gag cag cgc cgc ate aac gac get tac aag cag ctg ttg cac 1699 
Thr Ala Glu Gin Arg Arg lie Asn Asp Ala Tyr Lys Gin Leu Leu His 
520 525 530 

ctg egg cac acc ttg ggc ttc tec caa cca aac ttg etc aca etc gag 1747 
Leu Arg His Thr Leu Gly Phe Ser Gin Pro Asn Leu Leu Thr Leu Glu 
535 540 545 

gtt gag cac ggc gag aac tgg eta teg atg gec aat ggt cgc ggc cga 1795 
Val Glu His Gly Glu Asn Trp Leu Ser Met Ala Asn Gly Arg Gly Arg 
550 555 560 565 

att ctg gcg aat ttc tec gac gac acc ate acc gtc ccg ctt ggc ggc 1843 
lie Leu Ala Asn Phe Ser Asp Asp Thr lie Thr Val Pro Leu Gly Gly 
570 575 580 

gag ctg att tac age ttc act tec ccc acc gtc acc gac acc tec aca 1891 
Glu Leu lie Tyr Ser Phe Thr Ser Pro Thr Val Thr Asp Thr Ser Thr 
585 590 595 

acc ctt cag ccg tgg ggc ttt gcg ate ctg acc cga aac tagaaaaagg 1940 
Thr Leu Gin Pro Trp Gly Phe Ala lie Leu Thr Arg Asn 
600 605 610 

ccacctcgat tga 1953 
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<210> 1146 
<211> 610 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1146 

Met Leu Lys Asp Leu Thr Gly Leu Arg Glu Leu Val Leu Arg Glu Met 
15 10 15 

Cys His Ser lie Ser His Leu Ser Ser Pro Thr Gly Ser lie Phe Thr 
20 25 30 

Ser Leu Val Ala Met Leu Thr Ser Gin Ser Phe Ser Val Trp Ala Pro 
35 40 45 

Leu Pro His Asp Val His Leu lie Leu Asn Gly Glu Thr Leu Pro Met 
50 55 60 

His Lys Thr Glu Gly Ser Trp Trp Arg Ala Glu lie Ala Pro Lys Ala 
65 70 75 80 

Gly Asp Arg Tyr Gly Phe Ser Leu Phe Asp Gly Ser Ser Trp Ser Lys 



Thr Leu Pro Asp Pro Arg Ser Thr Ser Gin Pro Asp Gly Val His Gly 
100 105 110 

Leu Ser Glu Val Ser Asp Asp Ser Tyr Leu Trp Gly Asp Gin Gin Trp 
115 120 125 

Thr Gly Arg lie Leu Pro Gly Ser Val Leu Tyr Glu Leu His Val Gly 
130 135 140 

Thr Phe Ser Glu Asp Gly Thr Phe Glu Gly Val Val Asp Lys Leu Pro 
145 150 155 160 

Tyr Leu Arg Asp Leu Gly Val Thr Ala lie Glu Leu Leu Pro Val Gin 
165 170 175 

Pro Phe Gly Gly Asn Arg Asn Trp Gly Tyr Asp Gly Val Leu Trp His 
180 185 190 

Ala Val His Ala Gly Tyr Gly Gly Pro Ala Gly Leu Lys Lys Leu lie 
195 200 205 

Asp Ala Ser His Gin Ala Gly He Ala Val Tyr Leu Asp Val Val Tyr 
210 215 220 

Asn His Phe Gly Pro Asp Gly Asn Tyr Asn Gly Gin Phe Gly Pro Tyr 
225 230 235 240 

Thr Ser Gly Gly Ser Thr Gly Trp Gly Asp Val Val Asn He Asn Gly 
245 250 255 

His Asp Ser Asp Glu Val Arg Asn Tyr He Leu Asp Ala Ala Arg Gin 
260 265 270 

Trp Phe Glu Asp Phe His Val Asp Gly Leu Arg Leu Asp Ala Val His 



85 



90 



95 



275 



280 



285 



Ser Leu Asp Asp Arg Gly Ala Tyr Ser Leu Leu Ala Gin Leu Thr Met 
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290 295 300 

Val Ala Glu Asp Val Ser Ala Gin Thr Gly lie Pro Arg Ser Leu lie 
305 310 315 320 

Ala Glu Ser Glu Leu Asn Asp Pro Lys Phe Val Thr Ser Arg Glu Ala 
325 330 335 

Gly Gly Phe Gly Leu Asp Ala Gin Trp Val Asp Asp lie His His Ala 
340 345 350 

Leu His Ala Leu Val Ser Gly Glu Arg Asn Gly Tyr Tyr Ser Asp Phe 
355 360 365 

Gly Ser Val Asp Thr Leu Ala Lys Thr Leu Arg Glu Val Phe Glu His 
370 375 380 

Thr Gly Asn Tyr Ser Thr Tyr Arg Gly Arg Asn His Gly Arg Pro Val 
385 390 395 400 

His Pro Asp lie Thr Pro Ala Ser Arg Phe Val Thr Tyr Thr Thr Thr 
405 410 415 

His Asp Gin Thr Gly Asn Arg Ala lie Gly Asp Arg Pro Ser Thr Thr 
420 425 430 

Leu Thr Pro Glu Gin Gin Val Leu Lys Ala Ala lie lie Tyr Ser Ser 
435 440 445 

Pro Tyr Thr Pro Met Leu Phe Met Gly Glu Glu Phe Gly Ala Thr Thr 
450 455 460 

Pro Phe Ala Phe Phe Cys Ser His Thr Asp Pro Glu Leu Asn Arg Leu 
465 470 475 480 

Thr Ser Glu Gly Arg Lys Arg Glu Phe Ala Arg Leu Gly Trp Asn Ala 
485 490 495 

Asp Asp lie Pro Ser Pro Glu Leu Glu Ser Thr Phe Thr Ser Ser Lys 
500 505 510 

Leu Asp Trp Glu Phe Thr Ala Glu Gin Arg Arg lie Asn Asp Ala Tyr 
515 520 525 

Lys Gin Leu Leu His Leu Arg His Thr Leu Gly Phe Ser Gin Pro Asn 
530 535 540 

Leu Leu Thr Leu Glu Val Glu His Gly Glu Asn Trp Leu Ser Met Ala 
545 550 555 560 

Asn Gly Arg Gly Arg lie Leu Ala Asn Phe Ser Asp Asp Thr lie Thr 
565 570 575 

Val Pro Leu Gly Gly Glu Leu lie Tyr Ser Phe Thr Ser Pro Thr Val 
580 585 590 

Thr Asp Thr Ser Thr Thr Leu Gin Pro Trp Gly Phe Ala lie Leu Thr 
595 600 605 

Arg Asn 
610 
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<210> 1147 
<211> 832 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (832) 

<223> RXN02355 

<400> 1147 

atttttgacc ctccgggggt gatttaacct aaaattccac acaaacgtgt tcgaggtcat 60 

tagattgata agcatctgtt gttaagaaag gtgacttcct atg tec teg att tec 115 

Met Ser Ser lie Ser 
1 5 

cgc aag ace ggc gcg tea ctt gca gec acc aca ctg ttg gca gcg ate 163 
Arg Lys Thr Gly Ala Ser Leu Ala Ala Thr Thr Leu Leu Ala Ala lie 
10 15 20 

gca ctg gee ggt tgt agt tea gac tea age tec gac tec aca gat tec 211 
Ala Leu Ala Gly Cys Ser Ser Asp Ser Ser Ser Asp Ser Thr Asp Ser 
25 30 35 

acc get age gaa ggc gca gac age cgc ggc ccc ate acc ttt gcg atg 259 
Thr Ala Ser Glu Gly Ala Asp Ser Arg Gly Pro lie Thr Phe Ala Met 
40 45 50 

ggc aaa aac gac acc gac aaa gtc att ccg ate ate gac cgc tgg aac 3 07 
Gly Lys Asn Asp Thr Asp Lys Val lie Pro lie lie Asp Arg Trp Asn 
55 60 65 

gaa gee cac ccc gat gag cag gta acg etc aac gaa etc gee ggt gaa 3 55 
Glu Ala His Pro Asp Glu Gin Val Thr Leu Asn Glu Leu Ala Gly Glu 
70 75 80 85 

gee gac gcg cag cgc gaa acc etc gtg caa tec ctg cag gee ggc aac 403 
Ala Asp Ala Gin Arg Glu Thr Leu Val Gin Ser Leu Gin Ala Gly Asn 
90 95 100 

tct gac tac gac gtc atg gcg etc gac gtc ate tgg acc gca gac ttc 451 
Ser Asp Tyr Asp Val Met Ala Leu Asp Val lie Trp Thr Ala Asp Phe 
105 110 115 

gcg gca aac caa tgg etc gca cca ctt gaa ggc gac etc gag gta gac 499 
Ala Ala Asn Gin Trp Leu Ala Pro Leu Glu Gly Asp Leu Glu Val Asp 
120 125 130 

acc tec gga ctg ctg caa tec acc gtg gat tec gca acc tac aac ggc 547 
Thr Ser Gly Leu Leu Gin Ser Thr Val Asp Ser Ala Thr Tyr Asn Gly 
135 140 145 

acc etc tac gca ctg cca cag aac acc aac ggc cag eta ctg ttc cgc 595 
Thr Leu Tyr Ala Leu Pro Gin Asn Thr Asn Gly Gin Leu Leu Phe Arg 
150 155 160 165 



aac acc gaa ate ate cca gaa gca cca gca aac tgg get gac etc gtg 
Asn Thr Glu lie lie Pro Glu Ala Pro Ala Asn Trp Ala Asp Leu Val 



643 
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170 175 180 

gaa tec tgc acg ctt get gaa gaa gca ggc gtt gat tgc ctg acc act 691 
Glu Ser Cys Thr Leu Ala Glu Glu Ala Gly Val Asp Cys Leu Thr Thr 
185 190 195 

cag etc aag cag tac gaa ggc ctt tea gtg aac acc ate ggc ttc ate 73 9 
Gin Leu Lys Gin Tyr Glu Gly Leu Ser Val Asn Thr lie Gly Phe lie 
200 205 210 

gaa ggt tgg gga ggc age gtc eta gac gat gac ggc aaa cgt cac cgt 7 87 
Glu Gly Trp Gly Gly Ser Val Leu Asp Asp Asp Gly Lys Arg His Arg 
215 220 225 

aga cag cac gac ggc aag gca ggc ctt caa gcg ctt gtc gac ggc 83 2 

Arg Gin His Asp Gly Lys Ala Gly Leu Gin Ala Leu Val Asp Gly 
230 235 240 



<210> 1148 
<211> 244 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1148 

Met Ser Ser lie Ser Arg Lys Thr Gly Ala Ser Leu Ala Ala Thr Thr 
15 10 15 

Leu Leu Ala Ala lie Ala Leu Ala Gly Cys Ser Ser Asp Ser Ser Ser 
20 25 30 

Asp Ser Thr Asp Ser Thr Ala Ser Glu Gly Ala Asp Ser Arg Gly Pro 
35 40 45 

lie Thr Phe Ala Met Gly Lys Asn Asp Thr Asp Lys Val lie Pro lie 
50 55 60 

lie Asp Arg Trp Asn Glu Ala His Pro Asp Glu Gin Val Thr Leu Asn 
65 70 75 80 

Glu Leu Ala Gly Glu Ala Asp Ala Gin Arg Glu Thr Leu Val Gin Ser 
85 90 95 

Leu Gin Ala Gly Asn Ser Asp Tyr Asp Val Met Ala Leu Asp Val lie 
100 105 110 

Trp Thr Ala Asp Phe Ala Ala Asn Gin Trp Leu Ala Pro Leu Glu Gly 
115 120 125 

Asp Leu Glu Val Asp Thr Ser Gly Leu Leu Gin Ser Thr Val Asp Ser 
130 135 140 

Ala Thr Tyr Asn Gly Thr Leu Tyr Ala Leu Pro Gin Asn Thr Asn Gly 
145 150 155 160 

Gin Leu Leu Phe Arg Asn Thr Glu lie lie Pro Glu Ala Pro Ala Asn 
165 170 175 

Trp Ala Asp Leu Val Glu Ser Cys Thr Leu Ala Glu Glu Ala Gly Val 
180 185 190 
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Asp Cys Leu Thr Thr Gin Leu Lys Gin Tyr Glu Gly Leu Ser Val Asn 
195 200 205 

Thr lie Gly Phe He Glu Gly Trp Gly Gly Ser Val Leu Asp Asp Asp 
210 215 220 

Gly Lys Arg His Arg Arg Gin His Asp Gly Lys Ala Gly Leu Gin Ala 
225 230 235 240 

Leu Val Asp Gly 



<210> 1149 
<211> 609 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (586) 

<223> RXN02909 

<400> 1149 

caacgcgaat gaaaacgaac agcgagcagg tctataccca cgacgtcaac gtgtgggcta 60 

atagtttcct ggattgtttg gcacagtcgg gagaaaactc atg aac cgc gca cga 115 

Met Asn Arg Ala Arg 
1 5 

ate gcg acc ata ggc gtt ctt ccg ctt get tta ctg ctg gcg tec tgt 163 
He Ala Thr He Gly Val Leu Pro Leu Ala Leu Leu Leu Ala Ser Cys 
10 15 20 

ggt tea gac acc gtg gaa atg aca gat tec acc tgg ttg gtg acc aat 211 
Gly Ser Asp Thr Val Glu Met Thr Asp Ser Thr Trp Leu Val Thr Asn 
25 30 35 

att tac acc gat cca gat gag teg aat teg ate agt aat ctt gtc att 259 
He Tyr Thr Asp Pro Asp Glu Ser Asn Ser He Ser Asn Leu Val He 
40 45 50 

tec cag ccc age tta gat ttt ggc aat tct tec ctg tct ggt ttc act 307 
Ser Gin Pro Ser Leu Asp Phe Gly Asn Ser Ser Leu Ser Gly Phe Thr 
55 60 65 

ggc tgt gtg cct ttt acg ggg cgt gcg gaa ttc ttc caa aat ggt gag 355 
Gly Cys Val Pro Phe Thr Gly Arg Ala Glu Phe Phe Gin Asn Gly Glu 
70 75 80 85 

caa age tct gtt ctg gat gec gat tat gtg acc ttg tct tec ctg gat 403 
Gin Ser Ser Val Leu Asp Ala Asp Tyr Val Thr. Leu Ser Ser Leu Asp 
90 95 100 

ttc gat aaa ctt ccc gat gat tgc caa gga caa gaa etc aaa gtt cat 451 
Phe Asp Lys Leu Pro Asp Asp Cys Gin Gly Gin Glu Leu Lys Val His 
105 110 115 



aac gag ctg gtt gat ctt ctg cct ggt tct ttt gaa ate tec agg act 
Asn Glu Leu Val Asp Leu Leu Pro Gly Ser Phe Glu He Ser Arg Thr 
120 125 130 



499 
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tct ggt tea gaa ate ttg ctg act age 
Ser Gly Ser Glu lie Leu Leu Thr Ser 
135 140 

cca gca ate cgc ttg gtg tec tgg ate 
Pro Ala lie Arg Leu Val Ser Trp lie 
150 155 

gggctttaaa gtg 



gat gtc gat gaa etc gat egg 547 
Asp Val Asp Glu Leu Asp Arg 
145 

gcg ccg aca tct taaggtgcca 596 
Ala Pro Thr Ser 
160 

609 



<210> 1150 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1150 

Met Asn Arg Ala Arg lie Ala Thr lie Gly Val Leu Pro Leu Ala Leu 
15 10 15 

Leu Leu Ala Ser Cys Gly Ser Asp Thr Val Glu Met Thr Asp Ser Thr 
20 25 30 

Trp Leu Val Thr Asn lie Tyr Thr Asp Pro Asp Glu Ser Asn Ser lie 
35 40 45 

Ser Asn Leu Val lie Ser Gin Pro Ser Leu Asp Phe Gly Asn Ser Ser 
50 55 60 

Leu Ser Gly Phe Thr Gly Cys Val Pro Phe Thr Gly Arg Ala Glu Phe 
65 70 75 80 

Phe Gin Asn Gly Glu Gin Ser Ser Val Leu Asp Ala Asp Tyr Val Thr 
85 90 95 

Leu Ser Ser Leu Asp Phe Asp Lys Leu Pro Asp Asp Cys Gin Gly Gin 
100 105 110 

Glu Leu Lys Val His Asn Glu Leu Val Asp Leu Leu Pro Gly Ser Phe 
115 120 125 

Glu lie Ser Arg Thr Ser Gly Ser Glu lie Leu Leu Thr Ser Asp Val 
130 135 140 

Asp Glu Leu Asp Arg Pro Ala lie Arg Leu Val Ser Trp lie Ala Pro 
145 150 155 160 

Thr Ser 



<210> 1151 
<211> 1590 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1567) 
<223> RXS00349 
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<400> 1151 

tgtgtacatc acaatggaat tcggggctag agtatctggt gaaccgtgca taaacgacct 60 

gtgattggac tctttttcct tgcaaaatgt tttccagcgg atg ttg agt ttt gcg 115 

Met Leu Ser Phe Ala 
1 5 

acc ctt cgt ggc cgc att tea aca gtt gac get gca aaa gec gca cct 163 
Thr Leu Arg Gly Arg lie Ser Thr Val Asp Ala Ala Lys Ala Ala Pro 
10 15 20 

ccg cca teg cca eta gee ccg att gat etc act gac cat agt caa gtg 211 
Pro Pro Ser Pro Leu Ala Pro lie Asp Leu Thr Asp His Ser Gin Val 
25 30 35 

gec ggt gtg atg aat ttg get gcg aga att ggc gat att ttg ctt tct 259 
Ala Gly Val Met Asn Leu Ala Ala Arg lie Gly Asp lie Leu Leu Ser 
40 45 50 

tea ggt acg tea aat agt gac acc aag gta caa gtt cga gca gtg acc 3 07 
Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin Val Arg Ala Val Thr 
55 60 65 

tct gcg tac ggt ttg tac tac acg cac gtg gat ate acg ttg aat acg 355 
Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp lie Thr Leu Asn Thr 
70 75 80 85 

ate acc ate ttc acc aac ate ggt gtg gag agg aag atg ccg gtc aac 403 
lie Thr lie Phe Thr Asn lie Gly Val Glu Arg Lys Met Pro Val Asn 
90 95 100 

gtg ttt cat gtt gta ggc aag ttg gac acc aac ttc tec aaa ctg tct 451 
Val Phe His Val Val Gly Lys Leu Asp Thr Asn Phe Ser Lys Leu Ser 
105 110 115 

gag gtt gac cgt ttg ate cgt tec att cag get ggt gcg acc ccg cct 499 
Glu Val Asp Arg Leu lie Arg Ser lie Gin Ala Gly Ala Thr Pro Pro 
120 125 130 

gag gtt gee gag aaa ate ctg gac gag ttg gag caa tec cct gcg tct 547 
Glu Val Ala Glu Lys lie Leu Asp Glu Leu Glu Gin Ser Pro Ala Ser 
135 140 145 

tat ggt ttc cct gtt gcg ttg ctt ggc tgg gca atg atg ggt ggt get 595 
Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala Met Met Gly Gly Ala 
150 155 160 165 

gtt get gtg ctg ttg ggt ggt gga tgg cag gtt tec eta att get ttt 643 
Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val Ser Leu lie Ala Phe 
170 175 180 

att acc gcg ttc acg ate att gec acg acg tea ttt ttg gga aag aag 691 
lie Thr Ala Phe Thr lie lie Ala Thr Thr Ser Phe Leu Gly Lys Lys 
185 190 . 195 

ggt ttg cct act ttc ttc caa aat gtt gtt ggt ggt ttt att gee acg 739 
Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly Gly Phe lie Ala Thr 
200 205 210 



ctg cct gca teg att get tat tct ttg gcg ttg caa ttt ggt ctt gag 



787 



BGI-121CP 



Leu Pro Ala Ser He Ala Tyr Ser Leu Ala Leu Gin Phe Gly Leu Glu 
215 220 225 

ate aaa ccg age cag ate ate gca tct gga att gtt gtg ctg ttg gca 835 
He Lys Pro Ser Gin He He Ala Ser Gly He Val Val Leu Leu Ala 
230 235 240 245 

ggt ttg aca etc gtg caa tct ctg cag gac ggc ate acg ggc get ccg 883 
Gly Leu Thr Leu Val Gin Ser Leu Gin Asp Gly He Thr Gly Ala Pro 
250 255 260 

gtg aca gca agt gca cga ttt ttc gaa aca etc ctg ttt acc ggc ggc 931 
Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu Leu Phe Thr Gly Gly 
265 270 275 

att gtt get ggc gtg ggt ttg ggc att cag ctt tct gaa ate ttg cat 979 
He Val Ala Gly Val Gly Leu Gly He Gin Leu Ser Glu He Leu His 
280 285 290 

gtc atg ttg cct gee atg gag tec get gca gca cct aat tat teg tct 1027 
Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala Pro Asn Tyr Ser Ser 
295 300 305 

aca ttc gec cgc att ate get ggt ggc gtc acc gca gcg gec ttc gca 1075 
Thr Phe Ala Arg He He Ala Gly Gly Val Thr Ala Ala Ala Phe Ala 
310 315 320 325 

gtg ggt tgt tac gcg gag tgg tec teg gtg att att gcg ggg ctt act 1123 
Val Gly Cys Tyr Ala Glu Trp Ser Ser Val He He Ala Gly Leu Thr 
330 335 340 

gcg ctg atg ggt tct gcg ttt tat tac etc ttc gtt gtt tat tta ggc 1171 
Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe Val Val Tyr Leu Gly 
345 350 355 

ccc gtc tct gee get gcg att get gca aca gca gtt ggt ttc act ggt 1219 
Pro Val Ser Ala Ala Ala He Ala Ala Thr Ala Val Gly Phe Thr Gly 
360 365 370 

ggt ttg ctt gee cgt cga ttc ttg att cca ccg ttg att gtg gcg att 1267 
Gly Leu Leu Ala Arg Arg Phe Leu He Pro Pro Leu He Val Ala He 
375 380 385 

gee ggc ate aca cca atg ctt cca ggt eta gca att tac cgc gga atg 1315 
Ala Gly He Thr Pro Met Leu Pro Gly Leu Ala He Tyr Arg Gly Met 
390 395 400 405 

tac gee acc ctg aat gat caa aca etc atg ggt ttc acc aac att gcg 1363 
Tyr Ala Thr Leu Asn Asp Gin Thr Leu Met Gly Phe Thr Asn He Ala 
410 415 420 

gtt get tta gee act get tea tea ctt gee get ggc gtg gtt ttg ggt 1411 
Val Ala Leu Ala Thr Ala Ser Ser Leu Ala Ala Gly Val Val Leu Gly 
425 430 435 

gag tgg att gee cgc agg eta cgt cgt cca cca cgc ttc aac cca tac 1459 
Glu Trp He Ala Arg Arg Leu Arg Arg Pro Pro Arg Phe Asn Pro Tyr 
440 445 450 

cgt gca ttt acc aag gcg aat gag ttc tec ttc cag gag gaa get gag 1507 
Arg Ala Phe Thr Lys Ala Asn Glu Phe Ser Phe Gin Glu Glu Ala Glu 
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455 460 465 

cag aat cag cgc egg cag aga aaa cgt cca aag act aat cag aga ttc 1555 
Gin Asn Gin Arg Arg Gin Arg Lys Arg Pro Lys Thr Asn Gin Arg Phe 
470 475 480 485 

ggt aat aaa agg taaaaatcaa ectgettagg cgt 159 0 

Gly Asn Lys Arg 



<210> 1152 
<211> 489 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1152 

Met Leu Ser Phe Ala Thr Leu Arg Gly Arg lie Ser Thr Val Asp Ala 
15 10 15 

Ala Lys Ala Ala Pro Pro Pro Ser Pro Leu Ala Pro lie Asp Leu Thr 
20 25 30 

Asp His Ser Gin Val Ala Gly Val Met Asn Leu Ala Ala Arg lie Gly 
35 40 45 

Asp lie Leu Leu Ser Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin 
50 55 60 

Val Arg Ala Val Thr Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp 
65 70 75 80 

lie Thr Leu Asn Thr lie Thr lie Phe Thr Asn lie Gly Val Glu Arg 
85 90 95 

Lys Met Pro Val Asn Val Phe His Val Val Gly Lys Leu Asp Thr Asn 
100 105 110 

Phe Ser Lys Leu Ser Glu Val Asp Arg Leu lie Arg Ser lie Gin Ala 
115 120 125 

Gly Ala Thr Pro Pro Glu Val Ala Glu Lys lie Leu Asp Glu Leu Glu 
130 135 140 

Gin Ser Pro Ala Ser Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala 
145 150 155 160 

Met Met Gly Gly Ala Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val 
165 170 175 

Ser Leu lie Ala Phe lie Thr Ala Phe Thr lie lie Ala Thr Thr Ser 
180 185 190 

Phe Leu Gly Lys Lys Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly 
195 200 205 

Gly Phe lie Ala Thr Leu Pro Ala Ser lie Ala Tyr Ser Leu Ala Leu 
210 215 220 



Gin Phe Gly Leu Glu lie Lys Pro Ser Gin lie lie Ala Ser Gly lie 
225 230 235 240 
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Val Val 



Leu Leu Ala 
245 



Gly Leu 



Thr Leu Val 
250 



Gin Ser Leu Gin 



Asp Gly 
255 



lie Thr Gly Ala Pro Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu 
260 265 270 

Leu Phe Thr Gly Gly lie Val Ala Gly Val Gly Leu Gly lie Gin Leu 
275 280 285 

Ser Glu lie Leu His Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala 
290 295 300 

Pro Asn Tyr Ser Ser Thr Phe Ala Arg lie lie Ala Gly Gly Val Thr 
305 310 315 320 

Ala Ala Ala Phe Ala Val Gly Cys Tyr Ala Glu Trp Ser Ser Val lie 
325 330 335 

lie Ala Gly Leu Thr Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe 
340 345 350 

Val Val Tyr Leu Gly Pro Val Ser Ala Ala Ala lie Ala Ala Thr Ala 
355 360 365 

Val Gly Phe Thr Gly Gly Leu Leu Ala Arg Arg Phe Leu lie Pro Pro 
370 375 380 

Leu lie Val Ala lie Ala Gly lie Thr Pro Met Leu Pro Gly Leu Ala 
385 390 395 400 

He Tyr Arg Gly Met Tyr Ala Thr Leu Asn Asp Gin Thr Leu Met Gly 
405 410 415 

Phe Thr Asn lie Ala Val Ala Leu Ala Thr Ala Ser Ser Leu Ala Ala 
420 425 430 

Gly Val Val Leu Gly Glu Trp He Ala Arg Arg Leu Arg Arg Pro Pro 
435 440 445 

Arg Phe Asn Pro Tyr Arg Ala Phe Thr Lys Ala Asn Glu Phe Ser Phe 
450 455 460 

Gin Glu Glu Ala Glu Gin Asn Gin Arg Arg Gin Arg Lys Arg Pro Lys 
465 470 475 480 

Thr Asn Gin Arg Phe Gly Asn Lys Arg 



<210> 1153 
<211> 440 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (417) 
<223> RXS03183 

<400> 1153 



485 



\ 



\ 
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gaa gcc gaa gca acc gca ggc aaa ttc gaa gta cag ccc etc gta ggt 48 
Glu Ala Glu Ala Thr Ala Gly Lys Phe Glu Val Gin Pro Leu Val Gly 
15 10 15 

aaa gac ggc gtc ggc gta tec acc ctt ggt ggc tac aac aac ggc ate 96 
Lys Asp Gly Val Gly Val Ser Thr Leu Gly Gly Tyr Asn Asn Gly lie 
20 25 30 

aac gtc aac tec gaa aac aag gca acc gcc cgc gac ttc ate gaa ttc 144 
Asn Val Asn Ser Glu Asn Lys Ala Thr Ala Arg Asp Phe lie Glu Phe 
35 40 45 

ate ate aac gaa gag aac caa acc tgg ttc gcg gac aac tec ttc cca 192 
lie lie Asn Glu Glu Asn Gin Thr Trp Phe Ala Asp Asn Ser Phe Pro 
50 55 60 

cca gtt ctg gca tec ate tac gat gat gag tec ctt gtt gag cag tac 240 
Pro Val Leu Ala Ser lie Tyr Asp Asp Glu Ser Leu Val Glu Gin Tyr 
65 70 75 80 

cca tac ctg cca gca ctg aag gaa tec ctg gaa aac gca gca cca cgc 288 
Pro Tyr Leu Pro Ala Leu Lys Glu Ser Leu Glu Asn Ala Ala Pro Arg 
85 90 95 

cca gtg tct cct ttc tac cca gcc ate tec aag gca ate cag gac aac 336 
Pro Val Ser Pro Phe Tyr Pro Ala lie Ser Lys Ala lie Gin Asp Asn 
100 105 110 

gcc tac gca gcg ctt aac ggc aac gtc gac gtt gac cag gca acc acc 3 84 
Ala Tyr Ala Ala Leu Asn Gly Asn Val Asp Val Asp Gin Ala Thr Thr 
115 120 125 

gat atg aag gca gcg ate gaa aac get tec age tagttcggta atttagttca 437 
Asp Met Lys Ala Ala lie Glu Asn Ala Ser Ser 
130 135 

ttc 440 



<210> 1154 
<211> 139 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1154 

Glu Ala Glu Ala Thr Ala Gly Lys Phe Glu Val Gin Pro Leu Val Gly 
15 10 15 

Lys Asp Gly Val Gly Val Ser Thr Leu Gly Gly Tyr Asn Asn Gly lie 
20 25 30 

Asn Val Asn Ser Glu Asn Lys Ala Thr Ala Arg Asp Phe lie Glu Phe 
35 40 45 

lie lie Asn Glu Glu Asn Gin Thr Trp Phe Ala Asp Asn Ser Phe Pro 
50 55 60 

Pro Val Leu Ala Ser lie Tyr Asp Asp Glu Ser Leu Val Glu Gin Tyr 
65 70 75 80 



Pro Tyr Leu Pro Ala Leu Lys Glu Ser Leu Glu Asn Ala Ala Pro Arg 
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Pro Val Ser Pro Phe Tyr Pro Ala lie Ser Lys Ala lie Gin Asp Asn 
100 105 110 

Ala Tyr Ala Ala Leu Asn Gly Asn Val Asp Val Asp Gin Ala Thr Thr 
115 120 125 

Asp Met Lys Ala Ala lie Glu Asn Ala Ser Ser 
130 135 



<210> 1155 
<211> 1212 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1189) 

<223> RXC00874 

<400> 1155 

agctgttccc taccattgct gaacgggagt ggattgtcac tttagcccct cacggattct 60 

tctggtttga tctcaccgcc gatgaaaagg acgatatgga atg age att ggc caa 115 

Met Ser lie Gly Gin 

1 5 

cac ate ate acc gag cgt ttc tac ggc gec aag tec cac ace ate gac 163 

His lie lie Thr Glu Arg Phe Tyr Gly Ala Lys Ser His Thr lie Asp 

10 15 20 

aac gta gat att gtg ttg tec cgc gaa tgt ggc gag aac act ttg get 211 
Asn Val Asp lie Val Leu Ser Arg Glu Cys Gly Glu Asn Thr Leu Ala 
25 30 35 

gta gtg cgc ate aac aat gcg ctg tat cag ttg ttg gtc aat gat gat 259 
Val Val Arg lie Asn Asn Ala Leu Tyr Gin Leu Leu Val Asn Asp Asp 
40 45 50 

ggc aaa gat gtt etc aac gac cac gta gaa gag gtc ggt gcg agt ttc 3 07 
Gly Lys Asp Val Leu Asn Asp His Val Glu Glu Val Gly Ala Ser Phe 
55 60 65 

gga gca tgg act ggc age tct get ttt ccc att ggc cct ttc act cca 355 
Gly Ala Trp Thr Gly Ser Ser Ala Phe Pro lie Gly Pro Phe Thr Pro 
70 75 80 85 

etc ggc aca gaa caa tec aat age tct ttc ate acc gee gac aat aaa 403 
Leu Gly Thr Glu Gin Ser Asn Ser Ser Phe lie Thr Ala Asp Asn Lys 
90 95 100 

gcg ate gtg aaa tac ttc cgc aaa tta gaa tec ggg caa aac ccc gat 451 
Ala lie Val Lys Tyr Phe Arg Lys Leu Glu Ser Gly Gin Asn Pro Asp 
105 110 115 

gtg gag eta att tct aaa att tec tec tgc ccc aac ate gcg ccc ate 499 
Val Glu Leu lie Ser Lys lie Ser Ser Cys Pro Asn lie Ala Pro He 
120 125 130 



\ 

Y 
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ctg ggt ttt tec tec get gag ate tec ggg get aac tac ace ctg gtc 547 
Leu Gly Phe Ser Ser Ala Glu lie Ser Gly Ala Asn Tyr Thr Leu Val 
135 140 145 

atg gcg cag cag tac gtt cca ggt ttg gat ggc tgg tea cac gcg ctg 595 
Met Ala Gin Gin Tyr Val Pro Gly Leu Asp Gly Trp Ser His Ala Leu 
150 155 160 165 

act act acc tct ggc age ttt gca gag gat gca gaa aag ate ggc gaa 643 
Thr Thr Thr Ser Gly Ser Phe Ala Glu Asp Ala Glu Lys lie Gly Glu 
170 175 180 

gee acc cgc aat gtt cac act get ctt gca teg gee ttc cct act egg 691 
Ala Thr Arg Asn Val His Thr Ala Leu Ala Ser Ala Phe Pro Thr Arg 
185 190 195 

gta gtt ccc gta gaa gca etc gee gat gcg etc act acc cgc ctt aat 739 
Val Val Pro Val Glu Ala Leu Ala Asp Ala Leu Thr Thr Arg Leu Asn 
200 205 210 

gaa eta ate tec caa gca ccc gaa ate gee cgc ttc aaa gaa gca gee 787 
Glu Leu lie Ser Gin Ala Pro Glu lie Ala Arg Phe Lys Glu Ala Ala 
215 220 225 

ate gac etc tac caa teg ttg gaa ggc gaa gee cac ate caa cgc ate 835 
lie Asp Leu Tyr Gin Ser Leu Glu Gly Glu Ala His lie Gin Arg lie 
230 235 240 245 

cac ggt gac etc cac ttg ggg cag etc ate aaa acc ccc gaa cgc tac 883 
His Gly Asp Leu His Leu Gly Gin Leu lie Lys Thr Pro Glu Arg Tyr 
250 255 260 

ate etc ate gat ttc gaa ggc gaa cct gee cgc cca ctt aat caa cga 931 
lie Leu lie Asp Phe Glu Gly Glu Pro Ala Arg Pro Leu Asn Gin Arg 
265 270 275 

cgc etc ccc gac tct ccc ctg aaa gat etc gec ggc ate ate aga tec 979 
Arg Leu Pro Asp Ser Pro Leu Lys Asp Leu Ala Gly lie lie Arg Ser 
280 285 290 

ate gac tac gca gee tac ttc gac ggc gaa cac acc caa tgg gee aac 1027 
lie Asp Tyr Ala Ala Tyr Phe Asp Gly Glu His Thr Gin Trp Ala Asn 
295 300 305 

gaa gec acc gcg eta ttc etc gac ggc tac gga tea att gaa gac caa 1075 
Glu Ala Thr Ala Leu Phe Leu Asp Gly Tyr Gly Ser lie Glu Asp Gin 
310 315 320 325 

gaa etc etc aat gee tac att ctg gac aag gcg ttg tac gag gtt gec 1123 
Glu Leu Leu Asn Ala Tyr lie Leu Asp Lys Ala Leu Tyr Glu Val Ala 
330 335 340 

tat gaa ata aac aac cgc ccc gac tgg gtg aaa ate cca etc gag gcg 1171 
Tyr Glu lie Asn Asn Arg Pro Asp Trp Val Lys lie Pro Leu Glu Ala 
345 350 355 

gtc gaa agg ctt eta gac tagttagtta ctctgcgtca aac 1212 
Val Glu Arg Leu Leu Asp 
360 
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<210> 1156 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1156 

Met Ser He Gly Gin His He He Thr Glu Arg Phe Tyr Gly Ala Lys 
15 10 15 

Ser His Thr He Asp Asn Val Asp He Val Leu Ser Arg Glu Cys Gly 
20 25 30 

Glu Asn Thr Leu Ala Val Val Arg He Asn Asn Ala Leu Tyr Gin Leu 
35 40 45 

Leu Val Asn Asp Asp Gly Lys Asp Val Leu Asn Asp His Val Glu Glu 
50 55 60 

Val Gly Ala Ser Phe Gly Ala Trp Thr Gly Ser Ser Ala Phe Pro He 
65 70 75 80 

Gly Pro Phe Thr Pro Leu Gly Thr Glu Gin Ser Asn Ser Ser Phe He 
85 90 95 

Thr Ala Asp Asn Lys Ala He Val Lys Tyr Phe Arg Lys Leu Glu Ser 
100 105 110 

Gly Gin Asn Pro Asp Val Glu Leu He Ser Lys He Ser Ser Cys Pro 
115 120 125 

Asn He Ala Pro He Leu Gly Phe Ser Ser Ala Glu He Ser Gly Ala 
130 135 140 

Asn Tyr Thr Leu Val Met Ala Gin Gin Tyr Val Pro Gly Leu Asp Gly 
145 150 155 160 

Trp Ser His Ala Leu Thr Thr Thr Ser Gly Ser Phe Ala Glu Asp Ala 
165 170 175 

Glu Lys He Gly Glu Ala Thr Arg Asn Val His Thr Ala Leu Ala Ser 
180 185 190 

Ala Phe Pro Thr Arg Val Val Pro Val Glu Ala Leu Ala Asp Ala Leu 
195 200 205 

Thr Thr Arg Leu Asn Glu Leu He Ser Gin Ala Pro Glu He Ala Arg 
210 215 220 

Phe Lys Glu Ala Ala He Asp Leu Tyr Gin Ser Leu Glu Gly Glu Ala 
225 230 235 240 

His He Gin Arg He His Gly Asp Leu His Leu Gly Gin Leu He Lys 
245 250 255 

Thr Pro Glu Arg Tyr He Leu He Asp Phe Glu Gly Glu Pro Ala Arg 
260 265 270 

Pro Leu Asn Gin Arg Arg Leu Pro Asp Ser Pro Leu Lys Asp Leu Ala 
275 280 285 



Gly He He Arg Ser He Asp Tyr Ala Ala Tyr Phe Asp Gly Glu His 
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290 

Thr Gin Trp Ala 
305 

Ser lie Glu Asp 



Leu Tyr Glu Val 
340 

lie Pro Leu Glu 
355 



295 

Asn Glu Ala Thr 
310 

Gin Glu Leu Leu 
325 

Ala Tyr Glu lie 



Ala Val Glu Arg 
360 



300 

Ala Leu Phe Leu 
315 

Asn Ala Tyr lie 
330 

Asn Asn Arg Pro 
345 

Leu Leu Asp 



Asp Gly Tyr Gly 
320 

Leu Asp Lys Ala 
335 

Asp Trp Val Lys 
350 



